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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 54649, 54688, 54690, 54873 


53603 Bibliography and index of U.S Geological Survey publica- 
tions relating to coal, January 1971—June 1974, Walker, F.K. Wash- 
ington, DC; Geological Survey (1975). 18p. 

This bibliography and index contains about 200 reports and 
maps relating to coal published by the U.S. Geological Survey in the 
3 1/2-year period, January 1971 through June 1974. It is supplemen- 
tary to Geological Survey Publications Relating to Coal, 1882-1970. 


Review of Wyoming coal fields, 1976. Glass, G.B. Lara- 
mie, WY; Geological Survey of Wyoming (1976). 25p. (NP—22155). 


After identifying coal-bearing areas and coal-bearing rocks of 
Wyoming, structural geology of the coal deposits is discussed; the 
coal is then characterized. Coking coal and coking operations, in-situ 
gasification, and coal mining and production in Wyoming are re- 
viewed. Location, characteristics, reserves and mining activities are 
given for Powder River Coal Basin, Green River Coal Region, 
Hanna Coal Field, Hams Fork Coal Region, Bighorn Coal Basin, 
Wind River Coal Basin, Jackson Hole Coal Field, Blacks Hill Coal 
Region, Rock Creek Coal Field and Goshen Hole Coal Field. Total 
coal resources, production, reserves and land reclamation data are 
included. 33 references. (MCW) 


PROCESSING 
REFER ALSO TO CITATION(S) 53972 


53605 (ORNL—5282) Coal technology program. Quarterly pro- 
gress report for the period ending March 31, 1977. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 
192p. Dep. NTIS, PC A09/MF AO1. 

Two-dimensional pyrolysis behavior of an eastern bituminous 
coal has been studied using slow heating rates and maximum tem- 
peratures ranging from 600 to 1000°C. Significant swelling has been 
observed, especially at lower heating rates, and gas production has 
been erratic. Chars produced have been singularly unreactive and 
possess considerable crushing strength, in direct contrast with those 
obtained from western subbituminous coals which were pyrophoric 
and extremely friable. All process equipment and instrumentation for 
investigation of the pressurized carbonization of Consol synthetic 
fuel residue has been installed and four experimental shakedown runs 
have been made. Tests on the gas-fired potassium boiler using water 
as a stand-in for | pape have been completed. We are conducting 
a design study of a coal-fired alkali metal topping cycle and conven- 
tional steam bottoming cycle to establish a reference design for a 
200-MW(e) utility module. We completed the compilation of phys- 
ical and thermodynamic properties of cesium and potassium, the 
analysis of a series of cesium and potassium turbine designs, and the 
determination of the cycle efficiency for both fluids for a variety of 
operating conditions. Several activities are in progress for nondes- 
tructive examination of wear- and process-resistant coatings. A new 
x-ray fluorescence system has been installed. Radiography has 
proved useful in monitoring the condition of tensile-cracked surface- 
defect specimens at various stages in the cracking process. Thermal 
testing has successfully detected unbonds in ZrO2-coated specimens. 

Calibration continues on the eddy-current instrument to measure 
ceramic coating thickness. Useful results with a new and unusual 
liquid penetrant formulation were demonstrated. The deposition of 


alloy 320 cladding on low-alloy steels has been studied experimental- 
ly using the gas metal-arc and submerged-arc processes. (LTN) 


53606 Resource recovery. Albuquerque, NM; American 
of Mechanical Engineers (1975). 228p. (CONF-750306—). . 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

Papers and abstracts of papers presented at the ing are 
included. Separate abstracts were prepared for 15 papers. (MCG) 


53607 Reactivity of heat-treated coals in hydrogen. Tomita, A.; 
Mahajan, O.P.; Walker, P.L. Jr. (Pa State Univ, University Park). 
Fuel; 56: No. 2, 137-144(Apr 1977). 

Reactivities of eighteen 40-100 mesh U.S. coals charred to 
1000°C have been measured in Heat 2.7 MPa and 980°C. The char-- 
hydrogen reaction usually occurs in two stages: a slow induction 
period followed by a constant-rate region. Reactivities of chars in He 
differ markedly from those in air and CO:. Results of surface-area 
measurements of chars and activation energies for the noereaninee: 
tion reaction Suggest that during the induction period the reaction 
diffusion-controlled whereas in the constant-rate region it is prmtei 
cally controlled. Removal of mineral matter from coals prior to their 
carbonization brings about profound changes in surface area and 
porosity of chars. The effect of char particle size on reactivity is 
considered. 24 refs. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 53672, 53810 


53608 (CONF-7505139—, pp 63-83) Relationship between coka- 
bility and composition of agglomerating 
son, R.; Benedict, L.G. (Bethlehem Steel Corp., PA). Apr 1 

From Coal agglomeration and conversion sym nlp rond 
gantown, West Virginia, United States of Auaien @ SA) (5S May 
1975). 

In Proceedings of the coal agglomeration and conversion 
symposium. 

The term agglomeration refers to the ability of a coal to be 
transformed into a cohesive coke structure when heated under 
reducing conditions. Prior to the development of the 
analytical application described, the agglomeration 
related Free Swelling Index (FSI) test had been 
identify those coals that will lomerate and to provide a 
rating such coals in terms of peer nem ability and hence 
their cokability. These tests were an attempt to a 
different composition on the basis of their ays ae 
industry, the petrographic, or microscopic, analysis 
the Se and FSI tests as a means of 
tion of coals to cokability. The petrographic 
over those earlier tests, because it reco; 
heterogeneous mixture of organic constitutents 
in the coking process. Therefore, coke is a result 
reactions of the many constituents in the coal or coal 
venrn, moc has Woes loncaed hans tae Suceen aE # 
constituents in coal, and correlation systems have been developed 
from which coking properties can be predicted from a coal petrogra- 
phic analysis. These findings to, with applications are illustrat- 
ed in the present paper. Finally, applications to other processes, such 
as the conversion of coal to liquids and gases, are suggested. 


53609 Use of non-caking and low-caking materi- 
& fe ae eee 6 eae oe Gross, R.; 
Keller, H.; Lask, G.W.; Leibrock, K.; Petak, H.; Ruebel, K. Stahi 
Eisen; 97: No. 6 281-285(Mar 1977). (in German). 

The raw material situation in the coal district on the Saar; 


calculation diagram to determine material costs in the ccking plant; 
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ical possibilities to manufacture blast furnace 
i igh-volatile coals; dependence of the coke qual- 
flue tem leaning with the aid of petro- 


- - 
leum coke; and results of tests in the semi technical plant using the 
ee 


cham- 


died) Lgeteem ; ‘ 
of fine-ground coal and coating with shells of ore 
or lime; means to increase the green strength of the pellets; charging 
the coal pellets into conventional horizontal chamber furnaces; man- 
ufacture of coke of uniform size with reduced coking period; possi- 
ge ee a parte ta an ‘erent contents 
of volatile matters; and comparison with the properties of the usual 
blast furnace lump coke are presented. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 53649, 53655, 53810 


HYDROGENATION 


REFER ALSO TO CITATION(S) 53642, 53647, 53648, 53652, 
53660, 53661, 53662 


53611 ee een tenet, See 
ate report. H upgraded Solvent Refined Coal (SRC). 
deRosset, A.J.; Tan, G. (UOP, Inc., Des Plaines, Ill. (USA)). Nov 
pony Contract EX-76-C-01-2010. 10p. Dep. NTIS, PC A02/MF 
AO0l. 

In the hydrotreating processability study of Solvent Refined 
Coal (SRC) i ~» addition to studying the effects of various variables, a 
preparative hydrotreating run was made to produce 4.5-gallons of 
SRC for use as feedstock in a hydrocracking study. This 

ee eee an ae Decene, OO eee oe OS 
characterized as to processability by conventional petroleum refining 
technology. The w SRC, containing 9.8 percent C;-insolu- 
bles and 70.1 percent 650°F* bottoms, was processed over a com- 
mercial hydrocracking catalyst at four sets of conditions, including a 
catalyst activity check at startup conditions at the conclusion of the 
run. At base Ae gp velocity, 10°C above base temperature, and 200 
psig above base , conversion, defined as percentage disa 

of 650°F* bottoms, was only 11.8 percent. This low yield 

of 650°F~ distillate is attributed to the presence of high molecular 
weight asphaltic materials. 


GASIFICATION 


REFER ALSO TO CITATION(S) 53653, 53659, 53665, 53666, 
53686, 53710, 53711, 53715, 54223, 54441, 54713, 54714 


53612 (CONF-7505139—, pp 163-174) Control of agglomeration 

a ee Mason, D.M. (Inst. of Gas Tech., Chicago). 
pr 

From Coal agglomeration and conversion symposium; Mor- 

or tae West Virginia, United States of America (USA) (5 May 


In Proceedings of the coal agglomeration and conversion 
symposium. 

A fluidized-bed process for pretreating bituminous coal to 
reduce or destroy its agglomerating property has been developed for 
use in the HYGAS Process for the production of substitute natural 
eae mild surface oxidation occur by reaction 

air or dilu a ~ meg ressure and at temperatures 
oe ae ae itions have been established over a 

of coal ranks for a minimum loss of volatile matter 
compatle with the tatatoryUehavo of the coal in proce 


development unit. The effects of pretreatment on 
and on si 


(CONF-7505139—, a > Behavior of caking coals 
Gillmore, D.W.; Coates, N.H. eee 
Ener Research Center, WV). Apr 1976. 


Coal agglomeration and conversion sym 
ee ar SA) @ May 
In Proceedings of the coal agglomeration and conversion 
symposium. 
Gasification of coal with air and steam produces a low-Btu 
fuel gas (130-170 Btu/scf) suitable for | industrial furnaces, 
powerplant boilers, or combined cycles. However, 


gas-steam 
currently available can use only 
coals. The M 
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describes this 42-in.-dia. gasifier that has been developed and dis- 
cusses operations with Appalachian coals. 


53614 pf ae te pp 215-221) Agglomeration as a factor 
in the design of low Btu-gasification systems. Galli, A.F. Apr 1976. 

From Coal agglomeration vk roe conversion — um; Mor- 
gantown, West Virginia, United States of America SA) May 
1975). 

In Proceedings of the coal agglomeration and conversion 
symposium. 

The agglomerating properties of some coals require added 
steps or more complex processing in their conversion to low Btu gas. 
Since all processes for the conversion of coal to low Btu gas operate 
at temperature above the coal agglomeration eveun Gane range, _ 
coal must at some stage during its p pean ee 
agglomerating phase to cause operating prob and f Geeione 
special techniques must be used in order to minimize its deleterious 
effect on the process. The agglomerating properties must be re- 
moved with minimum effect on the operation of the The 
methods of destroying the agglomerating properties of caking coal 
are: pyrolysis, oxidation, and hydrogen treatment. 


53615 (CONF-7505139—, pp 187-193) Gasification of agglomer- 
ating coal to high-Btu gas. Feldmann, H. (Battelle Columbus Labs., 
Columbus). Apr 1 

From agglomeration and conversion sym 
gantown, West Virginia, United States of America yiOsa) GM 6) May 
1975). 

In Proceedings of the coal agglomeration and conversion 
symposium. 

Though eastern coals have very significant advantages over 
western coals for conversion to SNG, a major barrier to their 
utilization is their tendency to severely 
condition. The severity of the problem 
approaches to allow these important resources to be handled in 
gasification systems for producing high-Btu gas. These approaches 
utilize the following means of avoiding agglomeration: mechanical 
stirring; oxidative pretreatment; entrained reactor system; dilute free- 
fall reactor system; utilization of an ash diluent; non-oxidative chemi- 
cal pretreatment; and molten salt systems. These techniques and their 
process implications are described. 


53616 Status of ERDA demonstration plant program. Rial, G.A. 
pp 134-144 of In Proceedings of s symposium on coal dilemma: 
and where to use it. Denver; Cameron Engineers, Inc. ae"). 

From Symposium on coal dilemma) how and where to use i 
Colorado Springs, Colorado, United States of America (USA) Gi 
Jan 1977). 

See CONF-770133—. 

US ERDA's program is to demonstrate, at a near commercial 
scale, promising coal and shale processes that have been dev 
and evaluated in industry and government R and D 
encourage industry coun by , EE 
minimize the risk. 
called bd Bd, processes ey have oy nay and on rae 
plant basis. The present policy is for the government to fund 
conceptual design activities and share 50-50 in the detailed design, 

procurement, construction, and operation. The basis and objectives 
of the program are outlined in some detail. Initial projects will 
involve Clean Boiler Fuel; High Btu Pipeline Gas and Low Btu Fuel 
Gas. The status of these projects is reviewed briefly. Other projects 
under consideration are Advanced Liquefaction; Fluidized-bed com- 
bustion and Shale Oil. (LTN) 


53617 Se 60 Aaisneaing en ate yaaa 
design, installation, and operation of . 6 
ment unit. Monthly progress report for May 1977. (Battelle Columbus 
Labs., Ohio (USA)). 17 — — Contract EX-76-C-01-1513. 13p. 
Dep. NTIS, a 


to 


eps pee ety wy hy 
Tests d the month established that, at least in the absence of 
solids circ the present burner design can be operated at 
superficial bed velocities up to 6 ft/sec without excessive carryover 
of bed material into the cyclone. This month, for the first time, the 
cise aa 
tion wi system temperatures 
period solely by the burning of coal. 


69618 (FE—1770-23) Computer 
technical October 1, 1916—De- 


progress report, 
aber kW, TR een Eom ab Seen te 
Jolla, Calif. (USA)). Feb 1977. Contract EX-76-C-01-1770. 90p. 
(SSS-R—77-3145). Dep. NTIS, PC AOS/MF A0O1. 
This was the second second quarter in the second year of research to 
develop and ly computer codes, based continuum theories 
of multiphase to the performance of fluidized bed and en- 
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trained flow coal gasification reactors. Research was active in sever- 
al areas. The research on the fluidized bed computer code included 
the development of the models for the heterogeneous and homogen- 
eous reactions appropriate to char combustion and the incorporation 
of that chemistry into source and transport terms for the conserva- 
tion equations. These source terms will be included in the numerical 
model in the next quarter. The basic numerical code was modified to 
reduce computer core requirements and to thereby permit the calcu- 
lation of problems with a large number of zones. Parametric calcula- 
tions were performed with this code to represent the influences of 
bed geometry, mass flow rate and distribution and hydrostatic pres- 
sure effects in fluidized beds. The work on the entrained flow 
computer model involved both the formulation of the basic conser- 
vation equations and the development of a computer code to test 
possible numerical techniques appropriate for that system of conser- 
— equations. These conservation equations represent turbulent 

mpressible flow of gas and solid particles, including the influence 
of ¢ chemical reactions. Constitutive equations for pe turbulent 
flows are being formulated. The computer code is a finite element- 
finite difference code which treats a system of equations mathemat- 
pee like that for entrained flow and it is being used to investigate 

application of finite element techniques to the computer model- 
ine ‘ such flows. 


53619 (FE—1775-7) Fischer—Tropsch complex conceptual 
design/economic analysis: oil and SNG production. R and D report 
No. 114, interim report No. 3. O'Hara, J.B.; Bela, A.; Jentz, N.E.; 
Khaderi, S.K.; Klumpe, H.W.; Loran, B.1.; Reynolds, D.G.; Teeple, 
R.V. (Parsons (Ralph M.) Co., Pasadena, Calif. (USA)). Jan 1977. 
Contract EX-76-C-01- 1775. 339p. Dep. NTIS, PC A1l5/MF AOI. 

Results are described of a conceptual desig: nm and economic 
evaluation for a conceptual Fischer-Tropsch plant responsive to U.S. 
demands and economic requirements. A primary objective of this 
conceptual design is to define the characteristics and projected 
economics of a commercial coal mining and conversion complex to 
be constructed and operated in the 1980’s and 1990's. Key target 
characteristics of the design include: large size, simplicity, and 
reliability; energy efficiency; where justified, incorporation of ad- 
vanced concepts now in a to achieve stated objectives; 
and definition of incentives for further development work required 
to convert the concepts to reality. Fischer-Tropsch technology 


provides potential for broad product flexibility. A range of product 
spectrums can be produced by proper selection of catalyst, reactor 
configuration, and operating conditions such as feed gas composi- 


tion, temperature, pressure, and space velocity. It is important to 
recognize that the design presented here represents only one of a 

ge number that can be developed to exploit Fischer-Tropsch 
tec aad 


ppm Oil/gas mq conceptual design/econom- 
emesis Seat SNG production. R ona tb oent e 114, interim 
report No. 4. O'Hara, J.B.; Hervey, G.H.; Fass, S.M.; Jentz, N.E.; 
(Rak i H.W.; Loran, Bl; Mills, B.A; Teeple, RV. (Parsons 

M.) Co., Pasadena, Calif. (USA)). Mar 1977. Contract EX- 
CCL. 1775. 320p. Dep. NTIS, PC Al4/MF AOl1. 

Results are presented of a conceptual design and economic 
evaluation for a commercial complex to mine high-sulfur coal and 
produce substitute natural (SNG), fuel oil, naphtha, and liquefied 
petroleum gases (LPG) using hydroliquefaction technology for the 
coal conversion portion of the complex. The design uses the solvent 
refined coal (SRC) hydroliquefaction and entrained slagging gasifi- 
cation programs, with adaptation to the specific Oil/Gas objectives. 
Pseudo catalytic SRC II Teaeeeieion techniques are used in 
which a portion of the hydroliquefier effluent is recycled to the 
hydroliquefier reactor to provide a higher content of ash constitu- 
ents, longer reaction time, and greater hydrogen consumption to 
produce products that are primarily gases and liquids at ambient 
conditions. The design ods was developed in cooperation with 
ERDA. Process flowsheets and heat and material balances are 
presented. 


53621 (FE—2213-5) Fluid bed char gasifier: process design. 
Crawford, C.L. (TRW Systems Group, McLean, Va. (USA)). 2 Dec 
1976. Contract EX-76-C-01-2213-021. 50p. Dep. NTIS, PC A03/MF 


AOl 

At ERDA’'s request TRW has designed a Pressurized Fluid 
Bed Char Gasifier suitable for producing hydrogen in Coalcon’s 
process for producing methane and liquid fuels from coal by hydro- 
carbonization. The principal objective of the Pressurized Fluid Bed 
Gasifier (PFBG) t, in which hot char is taken directly, under 
system pein from hydrocarbonization reactor to the gasifier, 
is to avoid the heat loss and work spent in alternate schemes, such as 
locking the char out to atmospheric pressure, cooling, grinding, and 
slurrying it to pump it back up to system pressure for gasification in 
an entrained state, gasifier. However, there are other sub- 
stantial bonetite which ne fi , and in view of the many advantages 
shown for direct transfer of hot char at pressure from the hydrocar- 
bonizer to a low temperature (about 1600°F) fluid bed gasifier, these 
recommendations are made: Incorporate a system-pressure fluid bed 
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gasifier into the Coalcon process; determine 

temperature; after shift conversion and acid gas removal, separate 
the methane for sale and raise the hydrogen purity; consider the 
merits of gasifying the char “completely” to increase methane pro- 
duction; plan ant operate the gasifler ata higher pressure than 

h ydrocarbonizer in order to 

annie hydrogen; consider the use of coarser 

bonizer in order to increase 

of both hydrocarbonizer andl guise ax and 
data needed to firm up the design. 


53622 hog Quarterly technical progress 
ary—March 1977. Detman, R. (Braun re Rohe 
Calif. (USA)). Apr 
NTIS, a Penge . gen ut On piles plants 
rogress in the acquisition of opera' its 
was very poor due to the extremely Tia wit ant and curtailment of 
natural gas. The HYGAS pilot plant _~ pretreated 
Illinois coal from the Peabody Number 10 Mine, but was not able 
conduct a sustained run because of leaks in the gasifier. The 
Acceptor plant successfully tested the modified regenerator and 
lift line using air for gas lift. Attempts to run the regenerator 
produce an oxidizing flue gas were thwarted by local power failure. 
The BI-GAS plant cpereted briefly with char to the pb aes tempera- 
ture stage, but the run was terminated by a fire in the hot gas recycle 
heater. The Synthane plant achieved some 97 percent carbon con- 
version during one 24-hr period with coal feed i directly into 
the fluidized bed. Process studies continued on acid gas removal, 
catalyst evaluation, sulfur management, methanation, and effluent 
treatment. Reports were forwarded to ERDA on Phenol Recovery 
and Plant Size. The mechanical devel - tapers y odd re- 
ports were updated and submitted to 
on mechanical a pee ett ‘or pe sen ma 
award of specific ware ae and testing were all com- 
pleted and forwarded to ERDA. Work was started on a standard to 
define minimum requirements for coal gasifier reactors. Factored 
estimates for second generation designs on Eastern coal were com- 
pleted and forwarded to process licensors for review. A 
package containing the proprietary portions of a Lurgi plant for 
Eastern coal along with cost estimates was received. Work was 
started to prepare the — design for comparison with the 
aga pad ms technology. Work continued on the Lurgi designs 
or lignite. 


53623 (FE—2469-10) Experimental ~~ for the development 
of peat gasification. Interim report No. 2. 

(Institute of Gas Technology, , Ill. (USA)). Apr oT Coe Con- 
tract EX-76-C-01-2469. 52p. ns Dendy! S, agra de = 

. E .... —_— of therm = = 
the effects of temperature, pressure, pagent orem « 
kinetics of peat gasification are The results show 
gasification rates of peat in a steam-hydrogen mixture, unlike 
do not increase with pressure from 100 to 1000 psig. 
poisoning effects of carbon monoxide are less than they are 
The gasification of peat is similar to lignite gasification and can 
divided into four regimes—devolatilization, rapid-rate methane 
mation, and transient- and low-rate gasifications. As with coal, 
devolatilization at temperatures of 1500°F and above is 
instantaneous. The remaining non-volatile carbon is gasified in 
subsequent three stages. Devolatilization of bituminous coal and 
at temperatures higher than 1300°F in the absence of h 
suppresses the rapid-rate methanation regime. Similar pretreatment 
of peat not only suppresses the rapid-rate methanation but also 
significantly suppresses the transient-rate gasification regime. A cor- 
relation was developed for estimating base carbon rates 
for peat which, in conjunction with a suitable pod contacting 
model consistent with the type of reactor system utilized, will be 
used to predict the residence times required to achieve desired 
carbon conversions. Thermobalance tests only determine the effects 
of em conditions on the gasification rates of Lager! and do not 
give any information on the quantities or compositions of liquids and 
gases produced. 


53624 laretg ay goo gi pp 14-23) Slagging, fixed-bed gasi- 
—,  Ooarte - Cc vache j 1977. 
rt, Jan’ —March 
nical progres repo: uary 


r tae ae "4 


of end obuneted ta tho puted 108 eae iti 
for further studies. eo weg means of oe Gaus wea 
lish operability of the 
evaluate process parameters. rg en objective of the 7 tan eieate 
program ls t0 utlize the plot plant to produce liquid, solid, and 
gaseous effluents for study. It is planned to determine the properties 
an nena ee 
oe nS Sa tay camad at cana tanned Ge 
ods for maximizing the recov: of usable products, 

design of control technology for treatment of environmentally unde- 
sirable wastes, and aiding in achieving maximum reuse of water. The 
objectives of operation to date have included accumulating person- 


cy 
Hil 


ra 
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oat 3 and onion tet tech- 


ing the reliability and reproducibility o mowed “ee ro Tae 
for the condensable effluents and the effect of operating parameters 
on their characteristics. When these objectives have been achieved, a 
control test condition for the com ive evaluation of various 
coals will be selected. Soe eee operating pressure on gasifier 
results has been investigated. Gas composition was somewhat affect- 
ed by increased pressure; methane and carbon dioxide contents 
increased at the expense of carbon monoxide and hydrogen concen- 
trations. Other phases of operation were not appreciably affected. 


53625 (NP—22188) IITRI experiments with molten iron coal 
——— (IIT Research Inst., Chicago, Ill. (USA)). 1976. 24p. 
Chicago, 


The bench-scale gasifier is Cetet in detail, and photo- 
graphs and drawings are included. Estimated plant operating costs 
are provided in tabular form. A cash flow ysis is also included. 


— (UCRL—79114) Calculational modeling of explosive frac- 
and permeability enhancement. Butkovich, T.R.; Burton, D.E.; 
ang J.B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 27 May 1977. Contract W-7405-ENG-48. llp. (CONF- 
7710440—5; CONF-770652—2). Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
America (USA) (12 Apr 1977). 

With its underground explosion computer codes SOC and 
TENSOR, the Lawrence Livermore Laboratory is developing a 
capability for computer code prediction of fracture intensity and 
permeability enhancement far from a free face. Because the codes 
calculate fracture and not permeability, one must relate exper:mental 
measurements to a calculable parameter for fracture. High-explosive 
experiments in a coal outcrop and a multiple-charge experiment in a 
coal seam were designed to provide the needed data. Fracture 
intensity observed around the explosion centers is shown to be 
related to a calculated damage parameter epsilon/sub f/. This pa- 
rameter is actually the total failure-induced deviatoric strain. Intrin- 
sic permeability, determined from hydraulic conductivity and calcu- 
lated from results from slug tests in wells near the explosion, 
correlates at least qualitatively with the calculated residual tensile- 
fracture porosity, 7/sub f/. An important observation is that no 
tensile failure occurs for some distance from the explosion-formed 
cavity when spherical charges are employed, whereas, tensile failure 
occurs near the cavity wall when cylindrical charges are used. 


53627 Energy recovery from in situ coal gasification. Fischer, 
D.D.; oe C.F.; Schrider, L.A. (Laramie Energy Research 
Center, WY). pp 125-130 of In Resource recovery. Albuquerque, 
NM; American iety of Mechanical Engineers (1975). 
From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 
See CONF-750306—. 
Estimates of the energy balance for the first underground coal 
ication experiment at Hanna, Wyoming, have been calculated 
or a 5'/2-month period from mid-September 1973 through February 
1974. Operating results were the most favorable during this period 
with dry gas production rates averaging 1.6 million standard cubic 
feet per day (44,800 Nm*/day) at an average gs heating value of 126 
Btu per standard cubic foot (1,122 kcal/Nm*). The ratio of energy 
produced to ene: Tey consumed in running the experiment was ap- 
roximately 4 and the overall efficiency was approximately 50%. 
se of more efficient air compression equipment and of a system 
designed for combustion of low-Btu gas could increase this ratio to 8 
and efficiency to 55%. 


53628 Critical parameters of in situ coal gasification. Gregg, 
D.W. (Univ. of California, Livermore). pp 131-145 of In Resource 
recovery. Albuquerque, NM; American Society of Mechanical Engi- 
neers (1975). 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

In-situ coal gasificatio BTU ges Thi a very attractive method 
for oF napa. low- or high- This paper presents an outline 

Lawrence Livermore Laboratory in-situ gasification concept. 

in addition, a p estimate of two important poor pro- 
cesses, coning and liquid plugging, is utilized to generate a conceptu- 
al design of a ible new approach for gasifying horizontal coal 
seams. Similarly, the design of a gasification system for steeply 
dipping coal seams is discussed, and an example of its utilization in 
the S Soviet Union is presented. 


53629 Method of coal gasification. Steiner, P. (to Foster Wheel- 

er Corp., Livingston, N.J. (USA)). German(FRG) Patent 2,442,312/ 
A/. 13 Mar 1975. 10p. (In German). 

The invention is based on the discovery that the normally 

used pulverized coal can be gasified by the addition of water-steam 

and (preferably) 8-10% by volume of sulfur dioxide in the tempera- 
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ture range 700-760°C to an energy rich combustion gas. The sulfur 
hydride removed from the gas produced is transformed to a stochio- 
metric mixture of water-steam and sulfur dioxide in an SO2 gener- 
ator. This mixture is set in the SO. extraction to a volumetric ratio 
and is returned to the coal gasification reaction. The H2O-SO: ratio 
is adjusted according to the sulfur content of the coal. 


53630 Materials for steam gasification of coal with HTR heat. 
van Heek, K.H.; Wanzl, W. we bee G.m.b.H., Essen 
(Germany, F.R. ); Gala, A.; Kalwa, G. (Mannesmann- Forschungsin- 
stitut G.m.b.H., Duisbur; (Gormeny. FR. )). Rev. Int. Hautes Temp. 
Refract.; 13: No. + Lia 217- poe ht 

From 1. joquium on advanced high oe sooner 
material: RB ne and industrial aspects; Petten, N lands 
(29 - 30 Jan 1976). 

The selection and development of suited metallic heat ex- 
changer by Fw for coal gasification are described. The first sec- 
tions of this paper give a survey over the new gasification technique 
and show the concept and technical realization of steam gasification 
with nuclear heat and, resulting from this, the main problems for 
research and development. The last section describes the status of 
the materials testing and development programs. 


53631 Commercially available clean industrial energy from coal. 
Grant, A.J. (Woodall-Duckham Ltd., Pittsburgh). pp 538-544 of In 
Energy and the environment. Theodore, L. (ed.). Dayton, OH; 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

By 1985, the natural gas supply in the U.S. is expected to fall 
short of demand by some 12 to 15 trillion cubic feet, even assuming 
price de-regulation. This shortfall will be borne almost entirely by 
major industrial users and effectively eliminates all natural gas 
supplies to major industries. Insutry needs to base its steam boilers 
and direct-fired applications on fuel systems that are readily avail- 
able, meet environmental standards but are otherwise free from 
Governmental regulation or allocation, that are economic in oper- 
ation and that allow wide flexibility in fuel purchasing. Two such 
commercially available fuel systems are fluidized coal-fired boilers, 
and industrial fuel from ——- coal gasification. The Woo- 
dall-Duckham costfill and the phototype fluidized bed com- 
bustor are described. 


53632 WESCO or ANY-CO: there must be a way. Wooten, J.T. 
pp 109-123 of In Proceedings of a symposium on coal dilemma: how 
and where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

The history of the WESCO project to supply substitute 
natural gas for use directly and to supplement nat gas supplies is 
given briefly. The Lurgi process was chosen in view of its commer- 
cialization elsewhere. The desi; has drawn up. The Federal Power 
Commission decided it did not or over the gasification 
plant but would have jurisdiction of the transport and sale price of 
the gas produced. But Wesco could not be sure of capital recovery if 
there were delays in construction and wanted a loan guarantee by 
the Federal Government. A bill gems this passed the Senate but 
failed in the House. Following ’s rejection oa jurisdiction of 
the gasification plant, the US Department of the Interio: accepted 
the role of lead agency in preparing an Environmental Impact 
Statement. This took 32 months to complete, and a construction 
permit was finally issued in September, 1974. But there is evidence 
that the Federal EPA may change its requirements for —— 
e lants. Also after 3 years of negotiation the Navajo Tribal council 

not yet approved a plant-site loan agreement, but may be close to 
doing so. ee See SO Nae Se Oe, Se ee 
contracts have had to be ited twice. If a loan guarantee is 
approved ERDA will require 3 months to evaluate the project and 
15 months to implement the program. (LTN) 


53633 the risks, John FE. p 2 . nt coal amar 
sharing risks. Jo! 124-132 of In a gs a 
symposium on coal dilemma: , Bene a and where to it. ver; 
Cameron Inc. (1976). 


From Symposium on coal dilemma) how and where to use it; 
oa —4 Springs, Colorado, United States of America (USA) (31 
an 1 


See CONF-770133—. 
The problems associated with the 


gasification 
ics & & lew Gn the oe we ta eee bse Gao 
between the equity sponsors of the project and between 
problems 


consumer, 

the United States taxpayers. The environmental relate to 
the dichotomy between the need for energy on the one hand and at 
the same time the need to protect the environment. Often this 
dichotomy creates what many have termed a bureaucratic maze, 
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duplication of effort and red tape. This duplication of effort between 
the Federal government and the state governments has to be ended. 
There are any number of ways it can be done: for example, the states 
and the federal agencies, at the outset, forming a task force so that 
one agency is not ee & work product of another agency 
which, in turn, not only delays the project and means additional 
capital costs, but requires an inordinate amount of manpower by the 
governmental agencies and consequently an increased tax burden. 
When an applicant has to certify a project here are just the major 
oo that he has to deal with: the Federal Power Commission, 

ent of Interior and its many agencies, including the 
fae of Reclamation, the Bureau of Land Management, the 
Bureau of Indian Affairs = erally, local Indian tribes, the US 
Geological Survey, the US Corps of Engineers, the Secretary of the 
Army, federal and state environmental agencies, and State Mining 
Commissions. The problems of awa jurisdictional limits, 
changing rules, changing philosophy, changing personnel, etc. which 
represent the actual experiences of the —— and the regulatory 
commissions involved are enough to bring ation or bankruptcy 
to strong corporations: A tragic Alice-in-Wonderland scenario too 
complex to be invented, but which just happened. (LTN) 


53634 Where will the water come from. Rechard, P.A. pp 145- 
163 of In Proceedings of a symposium on coal dilemma: how and 
where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

Wyoming has sufficient quantities of water available for coal 
gasification development. However, it is generally geographically 
and temporally maldistributed for easy or immediate use. To make 
water available at mine-mouth sites will necessitate water storage 
and pipelines to overcome the pa characteristics of geographic 
and temporal maldistribution. Of a more time-consuming nature are 
the institutional constraints such as water laws, interstate compacts, 
federal and state legislation, environmental concerns, and high costs. 
Some of these institutional constraints are tools whereby the Wyo- 
ming government may maintain some control over growth and 
development in the state. The state agencies, through the Wyoming 
Water Planning Program, are currently considering the many alter- 
natives. 


53635 Synthetic fuels: coal gasification in the West. West, B. pp 
164-172 of In Proceedings of a symposium on coal dilemma: how 
and where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

The author criticizes pro western coal gasification 
plants from several points of view: Site selection (the West is short 
of water and the skills required, while the East has plenty of both 
and a large supply of coal minable by underground methods); timing 
(the author feels present technology is inadequate and further re- 
search may make plants built now obsolete); loan guarantees (if the 
proposed plants can’t support their cost, they are uneconomic and 
should not be built); cost benefit ratio (the costs of coal gasification 
far outweigh potential benefits, and inflation has affected the cost of 
such plants unduly); and environmental impacts (the social disrup- 
tion and environmental degradation in the Navajo reservation area 
would be disastrous due to area of land disturbed and practically 
impossible to revegetate, water shortages, air pollution, socio-eco- 
nomic factors, etc.). The abstract expresses the author’s viewpoint. 


(LTN) 


53636 Coal gasification: a gas industry viewpoint. Hunsucker, 
R.D. pp 175-181 of In Proceedings of a symposium on coal dilemma: 
how and where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

The natural gas produced and marketed from USA domestic 
reserves peaked at 22.6 T cf in 1973 and declined to less than 20 T cf 
in 1976. Due to the extremely cold weather in early 1977, and a 
shortage of gas, schools were closed in many areas and i:dustries 
employing several hundred thousand workers were shutdown. But if 
the gas supply continues to decrease, the problems could get much 
worse in future years. The author recommends: Incentives for explo- 
ration for natural gas, price deregulation, LNG imports, transport of 
Arctic gas from Alaska, and the manufacture of substitute natural 
gas from coal. Gas company plans for coal gasification proposed 
some years ago have been held up by federal and state governments. 
It is estimated that a total investment in the range of $14 to $20 
billion will be required to produce an annual 1 T cf of substitute 
natural gas from coal. Environmental problems and socio-economic 
factors are mentioned briefly. (LTN) 


COAL AND COAL PRODUCTS 5575 


53637 Technical review: for Fischer—Tropsch and 
synthesis. Shah, Y.T. (Univ. of Pittsburgh); Pettotta, A.J. ind. Ene. 
Chem., Prod. Res. Dev.; 15: No. 2, 123-131(Jun 1976). 

A review relates the products various catalytic systems 
including promoters, that may be useful in the catalytic conversion 
of carbon monoxide derived from coal into ep one. hydro- 
carbons, alcohols, or other oxy et ae specific empha- 
sis on Fischer—Tropsch syn’ isosynthesis (to saturated 
branched hydrocarbons); discusses the effectiveness of iron, nickel, 
cobalt, and ruthenium catalysts for the Fischer-Tropsch synthesis; 
and evaluates some useful catalysts, e.g., potassium oxide-promoted 
thoria, for isosynthesis. 


53638 Gasification: theory and application. Littlewood, K. 
nn of Sheffield, Eng.). Prog. Energy Combust. Sci.; 3: No. 1, 35- 


71(197 
rocesses for the gasification of coal, oil shales and various 
petroleum feedstocks are reviewed in depth: history, chemical reac- 
tions, thermodynamics, and brief descriptions of particular processes. 
The —— of hydrogen, ammonia, methanol and other chemi- 
rom synthesis gas are discussed. Simplified flowsheets are given 
in many cases. (LTN) 


53639 Coal research centered on Kershaw, R. 
Glueckauf; 113: No. 3, SS Feb 1977) Comer) 

Activities of the National Coal and British Carboniza- 
tion Research Association in the field of coal chemistry are reported. 
Coal gasification and liquefaction processes by the Coal Research 
Establishment are described, and energy conservation measures are 
analyzed. 1 ref. 


53640 Taeretiend wash co see ee ee 
of coke by carbon dioxide and by steam 
equilibrium. Shaw, J.T. (Natl Coal Board, Gloucestershire, shire, Engl. 
Fuel; 56: No. 2, 134-136(Apr 1977). 

The theory of the kinetics of gasification at atmospheric 
pressure expounded principally by Ergun is extended to reinterpret 
the experimental results obtained at pressures up to 5 MPa and 
temperatures up to 870°C by Blackwood and his co-workers. The 
reaction sequences that are p enable a rate equation to be put 
forward for the general case of gasification in any mixture of carbon 
dioxide, carbon monoxide, steam and hydrogen at any pressure and 
temperature within the range of the original data. An equation for 


the rate of formation of methane during gasification in mixtures of 


steam and hydrogen is derived. 7 refs 


Gasification of coals treated with non-aqueous egy 
liquid ammonia treatment of a bituminous coal. Matida, M.; Ni- 
shiyama, Y.; Tamai, Y. (Tohoku Univ, Sendai, Jpn). Fuel; 56: No. 2, 
177. 180(Apr 1977). 

Age 1977) bituminous coal was treated with liquid ammonia 
at temperatures up to 120°C. Extract was ted from the treated 
coal by washing with benzene-ethanol mixture. The amount of 
extract was about 2% in a single treatment at 120°C and some 
additional extract was obtained by successive treatments. Particles of 
the residue had cracks and showed an increase in surface area. The 
ammonia-treated coal was found highly reactive toward gasification 
with hydrogen at high temperature when catalysed by nickel. 6 refs. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 53616, 53619, 53620, 53639, 
53663, 53665, 53677 


53642 (CONF-770415—1) No in aqueous process streams 
of a coal conversion bench-scale unit hydrocarbonization 
process: HPLC and GC/MS analysis. Jolley, R.L.; Pitt, W.W. Jr.; 
Thompson, J.E. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 5p. Dep. NTIS, PC ep AOl. 
From 23. IES annual technical meeting and exposition; 
a California, United States of America (USA) (24 Apr weg 
bench-scale study of the coal hydrocarbonization process is 

being comme at Oak Ridge National Laboratory. As part of this 
study, the organic constituents in the See stream from the 
product scrubber are Sry Beye ers using high-pressure liquid 
chromatography (HPLC) for separation of the the water-soluble =. 
ics and gas chromatography—mass spectrometry (GC/MS) for i 
tification of the organics. For example, in one preparative-scale 
HPLC separation, more than 100 uv-absorbing constituents were 
detected and separated. Using GC/MS techniques, many of these 
chromatographic peaks were identified as phenolic compounds such 
as catechol, methylcatechols, orcinol, and resorcinol. com- 

unds were quantified at concentrations of 10 to 1000 milligrams/ 
Fiter. Experimental methodology for HPLC and GC/MS techniques 
is discussed, and analytical results and possible environmental impli- 
cations are presented. 


53643 (CONF-7505139—, 
in the 


— Conversion of caking 
coals to low-sulfur fuel oil 


IL process. Friedman, S.; 
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Yavorsky, P.M.; Akhtar, 


\ - Enerpy Research and warp 
A r 

From paeegh a and conversion symposium; Mor- 
ee West Virginia, United States of lamin @ AG (5 May 


197 
“In Proceedings of the coal agglomeration and conversion 
coals are converted in the SYNTHOIL process to 
low-sulfur low-ash fuel oil environmentally acceptable for power 
Lag use. Data obtained in the current '/2-ton per day experimental 
unit. processing several of these coals are discussed. There is no 
eee nena ee Aapeeeer eee ae 
pac Process development plans and scale-up time table are 


oie (CONF-7505139—, pp ——- Agglomeration as a factor 
Mineral and Energy Res Mon mena peg (Cot d 
a town, Apr 19 
rom Coal cash aaauliD aol cuapanian symnpouinen, Mor- 
gantown, n Weet Virgen United United States of America (USA) (5 May 
” In Proceedings of the coal agglomeration and conversion 
symposium. 

Agglomeration does not ey son to be a serious factor in the 
uncatalyzed processing of coal to form liquids for fuel or feedstocks 
by solvent extraction or dissolution. However, as others have ob- 
served, the coals of (ASTM) rank lower than semi-anthracite and 
hi than lignite tend to form a broad maximum on the percentage 
solubilization against rank curve. The strong agglomeration tenden- 
cy range is approximately the same. Reasons for this correlation are 
discussed in light of (1) accessibility of internal coal structure 
through pores or crevices buih to heat and to solvent action, (2) 
platelet and lamellar size, shape, fluidity, and chemical reactivity, 
and (3) release of volatile components to gaseous environment or to 
liquid solvent by thermal energy. The liquefaction reaction is pre- 
sumed to begin with imbibition of solvent. Then combined thermal 
softening and a chemical reaction occur which weaken hydrogen 
bonding between lamellar layers. Next is a separation of the layers 
and dispersion into the slurry medium. Finally, the nuclei within 
lamellae are fragmented by combined thermal and chemical reaction 
and hydrogen capping of polymer chains. Intermediate processes 
which promote heat transfer and ain ge at reactivity also promote 
overall liquefaction reaction. These observations coupled with re- 
sults from anomalous reactions ey that the rate determining step 
in coal liquefaction involves the breaking of hydrogen bonds be- 
tween lamellae. 


53645 (FE—1752-17) Issues relative to the development and 
commercialization of a coal-derived synthetic liquids industry. Man- 
ee ee ae Analysis of localized social impacts of 
coal liquefaction plants. Final report, January 1975—December 1976. 
Newitt, J. (Hudson Inst., Inc., Croton-on-Hudson, N.Y. (USA)). 
ee a Contract EX-76-C-01-1752. 46p. Dep. NTIS, PC A03/ 
A 
The ae of large-scale coal complexes in sparsely 
settled areas entails risks of deleterious social impact. If the Federal 
government is closely associated with the project, obligations and 
pr ressures to prevent or mitigate these impacts are especially great. 
or this report, relevant literature on boom-town dynamics and on 
the country’s major coal-bearing regions has been reviewed to 
identify types of deleterious ag ay and to evaluate and supplement 
the remedies proposed. The best entive medicine is seen as 
incorporating social-impact variab local attitudes, manpower 
availability, existing community infrastructure, into the site-selection 
process. Subsequent planning should generally stress stop-gap mea- 
sures, at the extreme, temporary new towns, to avoid the risk of 
saddling communities with a heavy debt burden if the project is 
abandoned, delayed, or reduced or if costs prove excessive. Risk- 
sharing possibilities should be studied. Advance definition of social- 
impact responsibilities for construction, operation and termination 
phases is desirable. On-site corporate growth managers should have 
access to expert advice on crisis- and conflict-management. 33 refer- 
ences. 


53646 (FE—1752-19) Issues relative to the development and 
of a coal-derived liquids industry. Man- 

Final report, January 

ee inst, Inc., ew 


terms of the ability of the U.S. al lteter cat ehand iieoen 
to provide the eed of steel and steel products in the 
needed quantities. possibly critical areas identified in the Feder- 
i eousy Adpicineetion’s Sr ree Demme, bined 
Task Force are examined in particular: uction of heavy 
steel plate and large pressure vessel fabrication. In order to meet the 
requirements of a large program the normal lead time to increase 
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steel production capacity is about 5 years. It is concluded that both 
the steel industry and the fabricators of large pressure vestels appear 
capable of fulfilling their roles in such gt one mes a that 
adequate advance planning occurs and that the ired fuel and raw 
materials inputs are available in the quantities 


53647 (FE—2010-7) Characterization of coal liquids. Intermedi- 
ate report. Upgrading H-coal hydroclone underflow. deRosset, A.J.; 
Gatsis, J.G. (UOP, Inc., Des a Ill. (USA)). Nov 1976. Con- 
tract =~ hire 2010. i2p. D NTIS, PC A02/MF A0O1. 
13-kg —— of process hydroclone underflow 

was furnished to UOP Inc. by Hydrocarbon Research, Inc., Trenton, 
N.J. This is the seventh of eight coal liquids to be characterized as to 

processability by conventional petroleum techno! . Labo- 
ratory batch filtration of a portion of the sample at 200°C, psig, 
yielded 24 kg (73 percent) of hydrotreater feedstock, containing 0.12 
percent ash, 49 percent C;-insolubles, and 29 percent benzene insolu- 
bles. Bench scale, continues hydrotreatment of the filtrate was 
carried out at four process conditions, followed by a catalyst activity 
check at initial (base) condition. The run was terminated voluntarily 
at 185 hours. However, pressure surges indicated incipient bed 
plugging, probably due to residual ash. At base conditions the C;- 
insoluble conversion was initially 84.8 percent. Decreasing space 
velocity to one-half base increased conversion to 93.0 t. 
Response to a 10°C temperature increase was minor. final 
return to base conditions gave only 76.7 percent C;-insoluble con- 
version, indicating appreciable catalyst deactivation. 


53648 (FE—2010-03) Characterization of coal liquids. Intermedi- 
ate report. Upgrading SYNTHOIL. deRosset, A.J. (UOP, Inc., Des 
Plaines, Ill. (USA)). Aug 1976. Contract EX-76-C-01-2010. 26p. 
Dep. NTIS, PC A03/MF AOl. 

A two drum sample of Synthoil was furnished to UOP Inc. 
by the Pittsburgh Energy Research Center. This is the third of eight 
coal liquids to be characterized as to processability by conventional 
petroleum refining technology. Presence of ash and ammonium 
chloride necessitated pretreatment by filtration and water washing. 
Hydrotreating was carried out over a range of process conditions. 
At base conditions C;-insoluble conversion was 77 percent. Decreas- 
ing pressure to about 0.7 times base doubled the residual C;-insolu- 
bles. In addition to the process variable study, a p ive run was 
made to produce 15 gallons of hydrotreated Synthoil containing less 
than 4 percent C;-insolubles. From 138 hours to termination at 436 
hours, the product quality stabilized at 4 tt C,-insolubles. 
Compared to UOP filtered SRC filter feed, the Synthoil stock 
appeared to contain more refractory asphaltenic materials. 


53649 (FE—2047-2) Clean solid and liquid fuels from coal. Quar- 
terly progress report, July—September 1976. Gary, J.H.; Golden, 
J.0.; Baldwin, R.M.; Bain, R.L.; Dickerhoof, D.W. (Colorado 
School of Mines, Golden (USA). t. of Chemical and Petroleum 
Refining Engineering). 15 Oct 1976. Contract EX-76-C-01-2047. 25p. 
Dep. NTIS, PC A02/MF AO1. 

This report covers progress ome July—September, 1976, 
on ERDA contract number E(49-18)-2047. During this period ex- 
perimentation was initiated in the continuous flow processing unit, 
with three preliminary shakedown runs completed. An initial batch 
study was also initiated in the catalyst evaluation unit, with a total of 
4 runs completed to date. All experimental work os the sulfur forms 
kinetic study was completed during the sileae ieaoe . Preliminary 
batch autoclave testing of inexpensive cai or promotion of the 
formation of in-situ hydrogen is now tees planned. Initial data 
reduction on the examination of CO-steam residues from lignite 
liquefaction (cooperative study with Grand Forks Energy Research 
Center) is underway. The advisory committee was convened on the 
CSM campus on October 14 for the purpose of reviewing laboratory 
safety and project aes Recommendations of the advisory com- 
mittee are detailed 


53650 (FE—2202-12) es a Soe 


Contract EX-76-C-01-2202. 98p. Dep. NTIS $5.00. 

Initial experiments showed that HCl, Ha, and AICl, are 
important in the hydrocracking of beneficiated coal. A standard set 
of relatively mild reaction conditions was established for 
eous acid catalyst screening for conversion of coal to p 
soluble materials. Most of the catalysts were tested at two concentra- 
tion levels and the relative activity differed for the two cases. 
Catalyst concentration levels and residence times were studied in 
ists investigated lack the ability to upgrade Syathol appreciably t 
— inv ity to u yn to 

Experiments with a filter basket in our autoclave show 
= supercritical solvents extract no more material than is soluble in 
the medium at room temperature and after reaction. Thus, 
filtering under supercritical conditions 1s unnecessary. In one ¢; 
ment at 335°C with isopropanol and potassium i 
product with 97 percent pyridine solubility was recovered. The 
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thermochemical properties of polycyclic benzyl radicals and of 
polycyclic aromatic compounds of other six-membered cyclic and 
eevee compounds related to coal have been calculated. The 

ochemistry of the competition between hydrocracking and 
Soabennuaen of hydroaromatic structures was examined and the 
mechanisms for these competitive pathways to some quantitative 
scrutinized. An Illinois No. 6 coal sample that has been extracted 
with pyridine is so reactive that it can be almost completely convert- 
ed to water-soluble acids at 30°C. 


53651 (FE—2211-5) Chemistry of lignite liquefaction. Quarterly 
report, January—March 1977. Stenberg, V.I. (North Dakota Univ., 
Grand Forks (USA)). Apr 1977. Contract EX-76-C-01-2211. 49p. 
Dep. NTIS, PC A03/MF A0O1. 

Nine samples of solvent-refined coals and solvent-refined 
lignites, both with and without ash, have been analyzed for oxygen 
by difference (elemental analyses) and neutron activation. The two 
methods agree reasonably well for seven of the samples but are 
significantly different for the other two. Because SRL, SRC and 
heavy liquids were giving unreliable analytical data (nmr, uv and 
molecular weights) and samples which were supplied as “deashed” 
were not deashed in a uniform way, a standard deashing procedure 
was developed for all samples prior to obtaining analytical data for 
SRL and SRC comparison. The procedure is outlined. Ultraviolet 

tra of deashed SRLs and SRCs are unable to demonstrate 
significant differences between the two. Analysis of nuclear magnet- 
ic resonance spectra of carbon 13 compounds by pulsed Fourier 
transform techniques has been adopted to SRL and SRC samples. 
Successful completion of this project will give an aromatic to 
aliphatic carbon ratio directly and more accurately than proton 
magnetic resonance spectroscopy. Vapor phase osmometry is being 
used for determining molecular weights of SRL and SRC samples. 
21 batch autoclave experiments have been carried out with five 
different catalysts to determine optimum liquefaction conditions. 
The reduction of the model compounds anthracene and quinoline 
using CO-H2O, H? and CO-H2O-Hz2 gases and with and without solid 
catalysts has been done. 


53652 (FE—2328-4) Deuterium tracer method for investigating 
the chemistry of coal liquefaction. Quarterly technical progress report, 
June—September 1976. Skowronski, R.P.; Ratto, J.J.; Heredy, L.A. 
(Atomics International Div., Canoga Park, Calif. (USA)). Oct 1976. 
Contract EX-76-C-01-2328. 25p. Dep. NTIS, PC A02/MF AOl. 
The objective of this research is to achieve a better under- 
standing of the mechanism of coal hydrogenation. A deuterium 
tracer method is being developed to achieve that objective. Three 
exploratory hydrogenation tests have been completed and the prod- 
ucts solvent-fractionated. The solubility data appear to be consistent 
with a simplified sequential reaction mechanism. Also, the first test 
in the planned series of protium/deuterium test pairs has been 
completed. Solvent-fractionation of the products is in progress. The 
soluble products from all three exploratory hydrogenation experi- 
ments have been analyzed by proton nuclear magnetic resonance 
spectroscopy. Evaluation of the products from the first two tests is 
complete; evaluation of the products from the third is in progress. 
The data give the relative number of protons in different structural 
positions. Soluble products from the deuteration experiment are 
being analyzed by proton-NMR and will also be analyzed directly 
with a deuterium probe. This will give a direct check of the data 
obtained by difference from the proton-NMR spectra. Also, the 
absolute weight fraction of the deuterium in these products will be 
determined by combustion analysis. The water formed in these 
analyses will be trapped out and analyzed by mass spectrometry for 
*H2O and ?H2O content. The preliminary selection of model com- 
— for future hydrogenation/deuteration tests has been complet- 
model compounds will be used to calibrate the NMR 
pats method for analysis of Phase I data. This work will 
also establish a firm foundation for and facilitate transition to Phase 
II of the research. 


53653 (GFERC/QTR—77/2) Quarterly technical progress 
report, January—March 1977. Gronhovd, G.H. (Energy Research 
and Development Administration, Grand Forks, N.Dak. (USA). 
Grand Forks Energy Research Center). Jun 1977. 58p. Dep. NTIS, 
PC A04/MF AOl1. 

Six papers representing the Grand Forks Energy Research 
Center Quarterly Report have been entered individually into EDB 
and ERA. The work covers coal liquefaction (COSTEAM process), 
coal gasification (slagging, fixed bed pilot plant), fluidized-bed com- 
bustion of lignite and subbituminous coals, sulfur dioxide removal 
from flue gas using ash-alkali wet scrubbers, fly ash removal by 
electrostatic precipitators and experimental tests aimed at controlling 
ash fouling in boilers using western coal with a high sodium content. 

TN) 


53654 (GFERC/QTR—77/2, pp 1-13) CO-Steam process. Son- 
dreal, E.A. Jun 1977. 
In Quarterly technical progress report, January—March 1977. 
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The temperature-dependent depolymerization that 
preg arent cape tlie: -reshyiy ey 
the greatest change was observed noes 460°C. A 
drop was seen in the cOucuntealiened Maan aaa tenewestr ss 
al when a slurry was heated between 450 and 460°C; temperatures in 
this range appear to be a minimum for the rapid production of oil by 
the CO-Steam process. Additional non-aqueous titration data have 
indicated that oil, asphaltene, haltene, and THF insoluble 
residue of a 470°C product made at GFERC contains only half the 
weak acid groups of a comparable product made at lower 
tures. Four autoclave runs were performed in order to 
accurate material balance and yield data. Wo 
process unit has been slowed by problems in 
but some pressure testing has been done. Methods i 
gated for the rapid evaluation of CO-Steam sootutt quality. A 
column chromatographic method for determination of h: 
plus ethers and polar/polymeric materials is under 
HPLC procedure for molecular weight distribution also 
data on the extent of coal depolymerization by an a ratio of 
absorbances for 950 MW and 250 MW in the cl 


reacted under CO-steam conditions. a of naphthenic rings 
appears to give rise to the radicals needed to re these 
tions. Nitrogen compounds in the CO-Steam product 

liquids have been identified and measured. A n 

nitrogen species (carbazole and benzocarbazoles) were found i 
significant concentrations. 


53655 Production of low-sulfur fuel oils from Utah coals. 
S.A.; Hill, G.R. (Univ. of Utah, Salt Lake City). Adv. Chem. Ser.; 
127: 91-97(1973). 

Hydrogenation of high-volatile bituminous coal under high 
temperatures and pressures produced low-sulfur fuel oils. At a coal 
conversion of 80 percent, the ratio of oil to gas yields was 
mately 3 : 1 and | Pp reer of the coal sulfur was con in the 
oil. Sulfur content of the oil, however, remained the same at differ- 
ent coal-conversion con The data obtained in the semicontinuous 
dilute-phase hydrogenation system showed that the whole oil can be 
directly used as a fuel oil where 1 percent sulfur is tolerated. Fuel 
oils containing 0.5 percent and 0.25 percent sulfur were produced by 
desulfurization of the whole oil. 


53656 Coal utilization in the South. Harrison, W.B. pp 232-247 
of In Proceedings of a symposium on coal dilemma: how and where 
to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use 
Colorado Springs, Colorado, United States of America (USA) ai 
Jan 1977). 

See CONF-770133—. 

Unless breeder reactor technology is developed our 
future energy source is coal, with presently proven reserves 
natural gas and oil being quite limited and oil from shale not 
commercial. Since oil and natural gas supply about 80 percent of 
present energy consumption but represent less than 10 percent of 
total domestic energy reserves (even excluding breeder reactors), 
is imperative that a major change in our energy policy and future 
energy alternatives is reco . Probable future changes in energy 
for electric power generation are sketched to 2000, with the major 
dependence being on coal. But some method of using ne i sulfur 
coal is necessary: Fuel —— (removal of sulfur 
matter before burning, flue gas scrubbing or fluidized-bed combus- 
tion (in the Southern USA there is little low sulfur coal available 
locally)). Flue gas scrubbing is re as nearer 
and improving; fluidized-bed combustion looks promising but 
changes in design and operation are required; so the author 
coal processing and by the solvent-refined coal process. This process 
produces a high calorific value, solid fuel like a which is very 
low in ash (0.11 percent) and in sulfur (0.8 percent). a include 
lower transport cost, conventional, standard, it design, 
higher plant availability, reduced maintenance, etc. (L 


53657 Coal liquefaction economics. Wellman, P. pp 260-279 of 
In Proceedings of a symposium on coal dilemma: how and where to 
use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

The status of several coal liquefaction projects is described 
briefly and of the H-COAL process in more detail and with proj 
ed economics. ee ee 2S eee 
hydrogenation of coal in an ebullating bed. The reactor 
3200 psig and at about 840°F. The projected cost of the 
petroleum varies with the assumed cost on Of coal ($15 to $25/per ton) 
and with the DCF rate of return (12 to 20 percent), but is of the 
order of twice the present price of imported petroleum. (LTN) 
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53658 Wednesday afternoon roundtable discussion, meee 3 2, 
1977. pp 304-318 of In Proceedings of a symposium on coal dilemma: 
how and where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 

caer) Springs, Colorado, United States of America (USA) (31 
lan 1977). 
See CONF-770133—. 

There is a minor dust lem with solvent-refined coal but it 
is not serious and additi efforts are being made to reduce it. 
Lignite can be solvent-refined, but the efficiency of lignite conver- 
sion may be less and the cost greater than for coal. cost of a 
solvent-refined coal plant and an associated power plant has been 

with that of a similar power plant using raw coal and 
ing the flue fe Dap cae Ah pr mabe ae 
viable alternative. uestions involved the comparison of unit 
trains and slurry pipelines. wines. The Ble Black Mesa 275 mile slurry pi 
ee ee ee eae ware Say Saen Se oth 
Automobile traffic delays caused by unit trains are considered. 
Sulfuric acid is not regarded as a good product of scrubbers (you 
can’t throw it away and you can’t store it); sulfur or may be 
better. Fertilizers are mentioned as a _ possible market. 
Magnetohydrodynamic power plants are considered a long shot by 
most, but not all, of the utility le. There should be a better way 
of resolving the problems involved with power plant authorization, 
construction and operation with respect to environmental problems, 
environmental groups, conflicting and changing rules by various 
state and Gael og ace etc. Some suggestions are made. (LTN) 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 53611 


53659 Effect of argon and nitrogen and cracking 
catalyst on flash pyrolysis of makum coal. Banerjee, N.N.; Ghosh, B.; 
Nair, C.S.B. (Cent Fuel Res Inst, Dhanbad, India). Fuel: 56: No. 2, 
192-194(Apr 1977). 

Makum coal (Assam) was subjected to flash pyrolysis at a 
temperature of about 1150°C for 30 s in vacuo and under various 
pressures of nitrogen and argon. In a few cases pyrolysis was carried 
out in the presence of some cracking catalysts. Both the pyrolytic 

here and the quenching temperature play a douleant role in 
favoring higher yields of olefins. 4 refs. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 53807 


53660 (FE—2010-02) Characterization of coal liquids. Intermedi- 
ate report for the period January—March 1976. Upgrading cut back 
solvent refined coal. deRosset, A.J. (UOP, Inc., Des Plaines, Ill. 
(USA)). May 1976. Contract EX-76-C-01-2010. lip. Dep. NTIS, PC 
A02/MF A011. 

Solvent Refined Coal (SRC) furnished to UOP Inc. by Pitts- 

and Midway Coal Co., Ft. Lewis Washington was cut back 

vith SRC és solvent distilled from SRC filter feed received in a 


i repo 
vacuum stripped SRC filter feed. Severe catal 
vation occurred, attributed to residual ash or high molec 
asphaltenic materials. 


53661 (FE—2010-04) Characterization of coal liquids. Intermedi- 
ate report. Upgrading SRC filtrate. deRosset, A.J. (UOP, Inc., Des 
Plaines, Il]. (USA)). Sep 1976. Contract EX-76-C-01-2010. 13p. "Dep. 
NTIS, PC A02/MF AO1. 


thowed cay 35 prin cover Change aut sey 
vost eae Me eager Bry i 
was comparable to 


rat eis ah. eames ae ten teminn os 
preferred for proper assessment of catalyst stability. 


53662 gs—sm08e8 c Chsvectortantion of coal 
Upgrading solvent 


liquids. Intermedi- 
ate report. refined coal. deRosset, A.J. (UOP, Inc., 
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Des Plaines, Ill. (USA)). Nov 1976. Contract EX-76-C-01-2010. 16p. 
Dep. NTIS, PC A02/MF AO1. 

Solvent Refined Coal (SRC) furnished to UOP Inc. by the 
Pittsburg and Midway Coal Co., Ft. Lewis, Washington, was cata- 
lytically hydrotreated without addition of extraneous solvent. This 
was accompli by recycling hydrotreated product as solvent at a 
combined feed: ratio of 2.0 to 2.5. Yield of fuel product from SRC 
was 98+ wt. percent at 3800 SCF/B hydrogen consumption. Addi- 
tion of hy compensated for yield loss to water, ammonia, and 
hydrogen Product slate (weight percent) comprised 1.5 

it gas, 5.2 percent gasoline, 5.6 percent kerosine, 32.7 ag 

it gas oil, 14.2 percent heavy gas oil, and 40.8 percent Ft 
bottoms. 


53663 of coal liquefaction products. Schiller, J.E. 
(Grand Forks Energy Res Cent, ND). Hydrocarbon Process.; 56: No. 
1, 147-152(Jan 1977). 

Tastee aeeiie dena ta tal program in which 
effect of process variables d uefaction on the composi- 
tion of the solvent refined coal (; Lc) and caiinr eysthotie fool ons 
studied. It is shown that vigorous hydrogenation of coal increases 
the amount of oxygen compounds and decreases the amount of 
nitrogen compounds in distillable products. Naphthalenes and phen- 
anthrenes are the major aromatics from mild hydrogenation, but 
acenaphi henyl are more abundant in by ee hydrogena- 
tion distillates. Unremoved solvent or 3 and 4 condensed ring 
aromatics account for the major amount of distillable material in 
SRC. The average molecular weight of SRC is reduced by vigorous 
reaction conditions. Aromatics in coal conversion distillates exhibit a 
low degree of alkylation. 12 refs. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 53663, 53693 


53664 World coking coal market until 1985. Rumberger, M.; 
Ww E. Glueckauf; 113: No. 2, 86-91(20 Jan 1977). (in German 
with abstract). 

Definition of coking quality and supply conditions for the 
steel industry are followed by review of production 
main producing countries. Geographical distribution of consumption 
is analyzed, and expected changes in marketing trends are forecast. 


53665 Formation of benzene polycarboxylic acids in the oxygen 
from coal-conversion (cep) in 


oxidation of solid by version processes 
an alkaline medium. Eisenberg, W.C.; Solomon, I.J. (IIT Res Inst, 
Chicago, Ill). Fuel; 56: No. 2, Tai. -184¢Apr 1977). 

Solid and liquid carbonaceous by-products have been ob- 
tained in both coal liquefaction processes. A study of 
the oxidation of the solid by-products was undertaken to determine 
what commercial chemicals could be derived from these materials. 
The oxygen oxidation of various coal-conversion-process by-prod- 
ucts in 10% aqueous sodium hydroxide was investigated at 
2 and a total pressure of 8.27 MPa. The products 
iso! were carbon dioxide and the organic extract, a complex 
mixture of aliphatic and aromatic acids. The benzene polycarboxylic 
acids were major component of the organic extract. 6 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 53607, 53608, 53612, 53614, 
53643, 53644, 53723, 53809, 53810, 53817, 54891 


53666 (CONF-7505139—) Proceedings of the coal 

paar one me ay Smith, C.J. (comp.). (West Virginia Geo- 
logical and Economic 7 as (USA)). Apr 1976. 
— Virginia Geological and Economic Survey, Morgantown, 


From Coal agglomeration and conversion sym; 
on West Virginia, United States of America (OSA) G SA) (5 May 


_ The 20 papers presented at the conference were abstracted 
and indexed separately. (EJH) 


53667 lier ee + Bw defy es ~ a ® » 
chemical structure and properties of LA.; Zubovic, P.; 
——_ Ligon, D.T. Jr. y erp cect Reston, VA). 
pr 

From Coal agglomeration and ersion jum; Mor- 
ya" town, West Virginia, United States of ft mame (USA) (S May 


ee Co Oe ee 


P™ Samples of three yo bituminous coals from Illinois, 
a subbituminous C coal from hem py may 
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Dakota were oxidized at 100°C under forced air draft in a specially 
designed rotating oven. Parts of each sample were removed from the 
oven for analysis after intervals ranging from 48 to about 1000 hr. 
Similar oxidations of samples from the same coals were also carried 
out at 120, 140, and 160°C. The prime objectives were: (1) to study 
the kinetics of oxidation at various temperatures; (2) to obtain 
information on the mechanism of oxidation; (3) to study the relation- 
ship between the degree of oxidation and the agglomerating charac- 
ter of the bituminous coals; (4) to obtain information on the relation- 
ship of sulfur content to oxidation characteristics of the bituminous 
coals; (5) to detect, if possible, factors that might influence spontane- 
ous combustion of coal; and (6) to evaluate the effects of oxidation; 
under \ eames conditions, on the reflecting properties of the coal 
macerals. 


53668 (CONF-7505139—, pp 9-20) Inorganic geochemistry 0’ 
Illinois agglomerating coals. Gluskoter, H.J. (Illinois State Geolonical 
saat * Urbana). Apr 1976. 

From Coal agglomeration and conversion symposium; Mor- 
os West Virginia, United States of America (USA) (5 May 

In Proceedings of the coal agglomeration and conversion 
symposium. 

Coals in the Illinois Basin range in rank from high-volatile C 
bituminous to high-volatile A bituminous and increase in rank rather 
uniformly from the northwest to the southeast. The minerals com- 
monly occurring in Illinois coals are illite, kaolinite, mixed-layer 
clays, quartz, calcite, and pyrite. Siderite, feldspar, marcasite, spha- 
lerite, apatite, barite, and galena also have been identified but gener- 
ally not in significant amounts. Mean values of the mineral content of 
65 coal samples are: total clays, 52%; pyrite, 23%; quartz, 15%; and 
carbonates, 9%. A recent study of 82 coals from the Illinois Basin 
characterized the coals according to major, minor, and trace ele- 
ments and the normal coal parameters. The mean ash (high-tempera- 
ture ash) values for the 82 samples is 11.18%, and the mean mineral- 
matter content is 15.22%. Data from chemical analyses of coals that 
were washed (separated into different specific gravity fractions) 
allow the trace elements to be separated into groups of various 
organic and inorganic affinities. Gieseler plasticity and free-swelling 
index (FSI), both of which relate to agglomerating characteristics of 
coals, were determined on the coals that were also chemically 
analyzed. Except for parameters obviously related to rank, only a 
very few statistically significant relations were observed. The values 
(temperatures) from the Gieseler plasticity determinations correlated 
negatively with sulfur content of the coals, and both the Gieseler 
values and the FSI correlated negatively with boron in the coal. 
Neither of these relations is due to the effect of sulfur or of boron on 
the agglomerating characteristics of the coals. 


53669 (CONF-7505139—, pp 21-24) Inorganic geochemistry/ 
me jogy of West Virginia agglomerating coals. Renton, J.J. Apr 
1976. 

From Coal agglomeration and conversion symposium; Mor- 
gantown, West Virginia, United States of America (USA) (5 May 
1975). 

‘ In Proceedings of the coal agglomeration and conversion 
symposium. 

When introduced into a coal conversion process, the inorgan- 
ic portion of coal is an impurity with the potential to detrimentally 
affect both the process and the products of the coal conversion 
technique. As a result, the evaluation of a coal for a particular 
process must include a detailed determination of the inorganic com- 
position of the coal. High-temperature ashing will not provide the 
necessary data because of the modification and alteration that the 
inorganic portion undergoes during the ashing process. Low-tem- 
perature ashing on the other hand provides an essentially inaltered 
sample of the inorganic portion of coal. The major mineral conpon- 
ents in West Virginia coal are quartz, kaolinite, illite, and pyrite with 
calcite occurring as a minor impurity. Regional and local studies 
have indicated that these — are distributed through the 
coal in a systematic, and therefore predictable, way. The establish- 
ment of the three dimensional distribution of the inorganics will 
permit a more detailed evaluation of coal for coal conversion pro- 
cesses and may well be a major consideration in the procedure by 
which the coal is mined. 


53670 (CONF-7505139—, pp 25-36) Porosity and internal sur- 
face area of Illinois coals. Thomas, J. Jr.; Damberger, 
HLH. (Illinois State Geological Survey, Urbana). Apr 1976. 

From Coal agglomeration and conversion symposium; Mor- 
gantown, West Virginia, United States of America (USA) (5 May 
1975). 

‘ In Proceedings of the coal agglomeration and conversion 
upon. 

The efficiency of coal gasification, liquefaction, and solubili- 

rocesses probably depends upon, among other factors, the 

pameedl surface area (ISA) of the used and its accessibility. The 

ISA of Illinois coals, determined from carbon dioxide absorption, 

ranges from 46 m*/g for high-volatile A bituminous (hvAb) coal to 
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292 m*/g for high-volatile C bituminous (hvCb) coal. The 

correlates well with moisture content, which is a recognized 

eter for rank of Illinois coals. Illinois hvCb coals have much. 

es ap than hvAb coals. poses! intrusion data show that i 
a om ee diameters from 90 to 220 A, 

whereas pores this large are virtuall 

which most pores appear to be 

variations probably are indicative of different former depths of 

burial. The hvAb coals are actually more porous than ISA measure- 

ments with carbon dioxide would indicate. This is borne out by the 

large increase in ISA (from 50 m*/g to 200 m?/g) that accompanies 

the loss of only small quantities (less than 5%) of volatile organic 

matter under carefully controlled heating conditions. Thus, it ap- 

pears that the hvAb coals, in addition to having smaller pores than 

hvCb coals, have much of their internal pore structure plugged by 

relatively low-boiling organic constituents. 


53671 SS aoe 37-61) Use of microscopic proce- 
dures to determine the exten hata 2 of agglomerating proper- 
ae Gray, R.J.; Krupinski, K.C. Apr 1976. 
From Coal agglomeration and conversion symposium; Mor- 
gantown, West Virginia, United States of America 
75). 


SA) (5 May 


thus are difficult to use for some 

production. However, these coals 

when treated by thermal oxidation. The changes changes in the microscopic 
appearance of coal that accompany treatment in an oxidizing atmo- 
sphere are presented in detail. A miniature fluid bed used to prepare 
samples and also used in a dynamic test of the 

properties of treated coal is described. In general, it is shown that the 
rank of the vitrinoids (measured by reflectance) determines 
plastic properties of coals. Fusinoids, 

are virtually infusible. Bituminous coals with lower-rank vitrinoids 
(<0.6%Ro) and those with higher rank-vitrinoids (<1.9%Ro) de- 
compose before softening and are non ting. The bitumi- 
nous coals of intermediate rank pass through a plastic stage during 
heating. Oxidation of coal Praca cw its plasticity and 

tendencies. Thermal oxidation of all the bituminous examined 
proceeded topochemically. Discernible rings of higher reflecting 
material developed around the unoxidized portions of the coal 
particles. Coals that became highly fluid in the Gieseler 

test retained some agglomerating properties when tested in a fluid 
bed and in the free-swelling-index test even after oxidation at 400°C 
for 30 minutes. 


53672 (CONF-7505139—, pp 85-111) Agglomerating properties 
as measured by coal petrography conventional test 
procedures. Lessa J.W.; Donahue, B.A. Apr 1976. 

From Coal agglomeration and conversion symposium; Mor- 
gantown, West Virginia, United States of America (USA) (5 May 
1975 

» In Proceedings of the coal agglomeration and conversion 
symposium. 

A coal company that is interested in applying conventional 
petrography can begin by taking apart a coal seam, band by band, 
and by subjecting each band to a wide variety of conventional 
analyses. These analyses may include, but not necessarily be limited 
to, such determinations as ash, sulfur, volatile matter, calorific value, 
free swelling index, Hardgrove Grindability Index, and bulk specific 
gravity. Petro; —- standardization graphs can be developd to 
relate each individual analysis to the other analyses in coal incre- 
ments. Thus, by collecting Lona og om increments across the 
stream of classifying, concentrating or flotation units in a preparation 
plant and by running a single analysis on each increment, the relative 
distribution of many coal c’ within each increment of 
the product can be pager ae —— the final plant 
product can be similarly 'y ratory separation into 
petrographic fractions. Supplemental — indicate that hard 
increments in coal tend to be less extensi 
increments. These observations can be 
product. By applying a small number of rapidly 

M, VM, and SI) to fractions of coal which are 
single sample, it is possible to estimate the magnitude of a number of 
additional and less simply determined coal properties (Btu, HGI, 
Atau, and BSG) for numerous coal seams. By closely qualifying such 
known relationships as Btu vs. MM and MM. vs. BSG, developed for 
distinct petrographic bands, it is possible to develop an unexpectedly 
close correlation of coal properties. 


53673 (CONF-7505139—, PP tg B 
gina Uni, Morganto apr 197 amas 
ia Univ town 


aA conversion symposium; Mor- 
rN. . “West Virginia, United States of America yUUSA) ¢ (S May 
1975). 


enhance- 
ing, F.T.C. (West Vir- 
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In Proceedings of the coal agglomeration and conversion 
symposium. 

Fresh woody —_ (xylain) containing low concentration of 
cations are found to exhibit agglomeration 
in a volatile-matter crucible. 
— to destroy as eee on - 

lomerating woody lignite can © ee 

washing the samples with dilute acid solutions (5% HCl). Untreated 
samples may exhibit free-swelling index of 1 to 1'/2 whereas acid- 
treated samples may show a free-swelling index of 31/2 to 4. Gieseler 
plasticity test indicates initial softening temperature at 300°C, maxi- 
mum fluidity at 345°C, and resolidification at 400°C. The maximum 
fluidity is 2.5 dial divisions per minute. The ting properties 
of acid-treated woody lignite is destroyed if the sample is washed 
with solutions containing sodium, calcium, or other alkali cations. 


53674 (CONF-7505139—, pp 175-185) Deagglomeration of 
= Gasior, S.J.; Forney, A.J.; Haynes, W.P.; Kenny, R.J. Apr 
1 

From Coal agglomeration and conversion symposium; Mor- 
os tah West Virginia, United States of yon ge hy; (6 May 

In Proceedings of the coal agglomeration and conversion 
symposium. 

Many of the U.S. coals are caking coals. They require that 
their caking properties be destroyed before being fed to many of the 
coal gasifiers under development. Conditions are described for de- 
stroying the a: 5 cea or caking quality of mildly caking Illinois 
No. 6 and of strongly caking Pittsburgh seam coals by entrained 
free-fall, and fluidized-bed methods at 40 and 70 atmospheres pres- 
sure. Destruction of the caking property was accomplished by 
exposing coal particles ranging in size from a nominal 30 to 570 
microns to an inert gas containing 7-12 vol.% oxygen at 415-470°C. 


53675 (CONF-7505139—, pp 205-214) Destruction of agglomer- 
ation of coal. Wes} ~md, $ Hahn, O.J. Apr 1976. 

From Coal agglomeration and conversion symposium; Mor- 
oo West Virginia, United States of America (USA) (5 May 

In Proceedings of the coal agglomeration and conversion 
symposium. 

The pretreatment of Kentucky No. 9 Coal to eliminate agglo- 
merating properties has been investigated. Sized coal was soaked in 
aqueous sodium hydroxide solutions of various concentrations, fil- 
tered, and dried in a vacuum oven at -28 inches Hg and 100°C. The 

———— properties were considered to be destroyed when the 

produced from carbonization of the pretreated coal in a fluid- 

bed reactor at 700-800°C flowed relatively freely from the reactor 

vessel. Other test methods to evaluate the agglomerating properties 

of coal before and after the sodium hydroxide were tried. Decreas- 

ing coal size and increasing sodium hydroxide concentration were 
found to decrease the caking propensity of the treated coal. 


53676 (CONF-7505139—, pp = Some comments on the chem- 
istry of the tendency of coals. Given, P.H. Apr 1976. 
From Coal agglomeration and conversion symposium; Mor- 
ta West Virginia, United States of America (USA) (5 May 
In Proceedings of the coal agglomeration and conversion 
symposium. 

A simple physical picture of the coking process is presented, 
in which the production and time of retention of tarry substances 
inside the pores of coal particles are held to be crucial. The reactions 
producing these substances include loss of phenolic OH and hy- 
droaromatic hydrogen. The dependence of the Free Swelling Index 
on rank and other ee Sian aan oe eae ie pee 
ing the extent of 


be questionable. It is shown ‘tat ‘the 


depends strongly on their petrographic composition as well as rank 
and rate of heating. 


53677 (FE—2035-7) Enthalpy measurement of coal-derived liq- 
uids. Quarterly technical progress report, January—March 1977. 
Kidnay, A.J.; Yesavage, V.F. (Colorado pone of Mines, a 
(USA). Dept. of Chemical and Petroleum Engineering). 2 
mtract EX-76-C-01-2035. 19p. ao Ss, PC AGL MF 


Evaluation and testing of the calorimetric facility was com- 
pleted. Data were obtained for n-heptane at 154 psia over the liquid, 
two phase and vapor region. The results are in essential agreement 
with data from ital measurements were 
ee oe 

ae oe range oO! to temperatures 
from 65°F ™ oe 


53678 ES —Ut6 1) Sialy of te mineral meatier Catefatien te 
pulverized fuel coals 


furnaces: phase I. Interim report, April—June 1976. Austin, L.G.; 
_Essenhigh, RH; Ohmine. So’ Morris B. (Pennsylvania State Univ., 
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University Park (USA). +. of Material Sciences). Oct 1976. 
Contract EX-76-S-01-2316. ye. NTIS, PC A02/MF AOl. 

pe, sample of te coal from the Keystone Power Sta- 
tion has been used to test the operation of the plane flame (non back- 
mixed) g furnace. Ashes from this coal have been melted in an 
arc-image , and measurements of contact angle of the slag 
drop on graphite have been made. It has been concluded that results 
from the arc-image furnace are not sufficiently reproducible, and 
design and construction of a new furnace is progressing. A meeting 
has been held to discuss collection of coal samples from operating 
power plants. 


— eS ae ee colloidal 7% distribution 
for improving sulfur coal. Greer, R.T. (Iowa State 


Univ. of Science a re mong Technology, — me USA). 1976. 5p. (CONF- 
7608100—1). Dep. NTIS, PC A02/MF AO1. 

From International symposium of analytical chemistry in the 
exploration, mining and processing of materials; Johannesburg, 
South Africa (23 Aug 1976). 

Organic sulfur in coal is usually determined simply as the 
difference between total sulfur and the sum ny and sulfate 
sulfur. Much of the organic sulfur may actually be undissolved 
pyrite sulfur which does not appear in the pyritic sulfur determina- 
tions. Standard procedures stipulate that 60 mesh coal (250 um 
diameter) be used in the tests. However, much of the sulfur can be 
distributed in colloidal crystallites and in framboid clusters common- 
ly as frequent as every 10 micrometers. Thus, since the organi 
components of coal are less soluble in acids such as the HCl or 

NOs used in these tests, much of the pyrite remains undissolved. 
The uncertainty in chemical determinations is therefore expected to 
be great, and this has an important bearing on not only the choice of 
sulfur removal technique, but also basic information as to just how 
much sulfur really has to be incorporated in the structure of coal. 


53680 (LA—6822-PR) Trace element characterization and re- 
moval/recovery from coal and coal wastes. Work plan, October 1, 
1976—September 30, 1977. Wewerka, E.M.; Williams, J.M.; Vander- 
borgh, N.E. (Los Alamos Scientific Lab., N.Mex. Ag. Jun 1977. 
Contract W-7405-ENG-36. 14p. Dep. NTIS, PC A02/MF AOI. 

This document is a statement of planned tasks and technical 
activities for the EPA-ERDA program on trace element contamina- 
tion from coal and coal preparation wastes for FY 77. The major 
emphasis of the investigation is on laboratory studies of the struc- 
ture, chemistry and environmental behavior of coal and coal refuse 
from the Illinois Basin. Early in the year, the analyses of the trace 
elements and major minerals in bulk coal and refuse samples will be 
completed. This activity will be followed at midyear by studies to 
elucidate the structural relationships and associations among the 
trace elements and mineral matrices of these materials. Weathering 
and leaching studies will be conducted throughout the year to define 
the chemical behavior of the trace elements in the coal and waste 
materials under simulated environmental conditions. These research 
activities are directed at identifying the trace elements of environ- 
mental concern in the aqueous drainage from coal waste dumps and 
storage areas. 


53681 Luminescence spectra of some N,O-diacetyl derivatives of 
fluoranthene and their pyrolysis products. Shenbor, M.1.; Tikhonov, 
V.1.; Kunavin, N.I. J. Appl. Spectrosc. (USSR) (Engl. Transl.); 23: No. 
5, 1470-1472(Nov 1975). 
The polycyclic nonalternant hydrocarbon fluoroanthene (1) is 
the third most common constituent of coal tar after naphthalene and 
henanthrene. Fluoranthene and its derivatives possess characteristic 
uminescence properties, such as anomalous stability to fluorescence 
quenching. The study of the luminescence spectra of this series of 
compounds is of interest not only for theoretical, but also practical, 
reasons. In the present work the authors present the luminescence 
spectra of di- and trisubstituted fluoranthenes: 9-acetox- 
yfluoranthene (II), its haloderivatives 8-acetamino-9-acetoxy-10- 
chlorofluoranthene (III) and 8-acetamino-9-acetoxy-10-bromofluor- 
anthene (IV), and also their cyclized derivatives, p by pyro- 
lysis, namely, 9-methylfluorantheno[8,9--dJjoxazole I1-chidro-9- 
methylfluorantheno[8,9--djoxazole (VI), and ivonoSauuies- 
fluorantheno[8,9--dJoxazole (VII). 9 refs. 


53682 Guidelines for Pe nn Meg rar Penn 
used in the U.S. Geological Survey for 
tion of coal. Swanson, V.E.; Huffman, C. Jr. Washington "DC. 
ie Survey (1976). 15p. 

eneral, the exact type and number of samples of coal and 
associated rock to be collected are left to the best judgement of the 
geologist. Samples should be of unweathered coal or rock and 
representative of the bed or beds sampled; it is recommended that 
two channel samples, by 10 to 100 yards and weighting 4 
to 5 pounds each, be collected of each 5 feet of vertical section. Care 
udlusddian tptbadh dae aipameenaieeeaiiiae cae 
exact locality, thickness, and stratigraphic information for each 
sample. Analytical methods are described for the determination of 
major, minor, and trace elements in coal. The methods used to 
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determine these elements include atomic absorption spectroscopy, x- 
ray fluorescence s Py, Optical emission spectroscopy, spec- 
ee selective-ion aobuie and neutron activation analy- 
sis. Ss 


53683 Structure and properties of cokes in the blast furnace. 
Gol'dshtein, N.L.; Zlatoustovskii, D.M.; Zvereva, N.N.; Zemlyans- 
kov, V.A. (Magnitogorsk Min-Metall Inst, USSR). Steel USSR: 6: 
No. 4, 177-179(Apr 1976). 

The reactivity and structure of the following cokes have been 
pues by means of the X-ray diffraction method: skip, taken 
from the tuyeres and slag-notch region, and potash-impregnated 
skip. As coke passes through the blast furnace its impregnation with 
alkali-metal compounds results in a sharp rise in reactivity, and the 
structure and physicochemical properties become equalized, so that 
the normally determined reactivity for skip coke does not character- 
ize coke behaviour in the blast furnace. As coke descends the 
furnace its degree of graphitization increases. 8 refs. 


53684 Error in determination of ash content of coal by the 
method of x-ray transmission and x-ray and beta scattering. Burek, R. 
Przegl. Gorn.; 32: No. 11, 504-S07(Nov 1976). (In Polish with English 
abstract). 

The accuracy of determination of ash content of coal by 
radiometric method based on absorption and X-ray radiation scatter- 
ing with 60 kev and on beta radiation is determined. The tests are 
carried out on coal samples taken from different areas of the Upper 
Silesian Coalfield. The differences between determination by the 
orthodox method and the respective radiometric method are taken as 
a measure of accuracy. It is found that in the case of the method 
based on beta — scattering the differences range from 0.3 to 
3.3% of ash, w in the case of methods based on the use of X-ray 
radiation they an from 0.4 to 17% The variable iron content of 
coal is a factor which reduces the accuracy of methods using X-ray 
radiation. 6 refs. 


— Use of microscope-electronic and x-ray methods for tests 
m coal structure. Lonak, I. Przegl. Gorn.; 32: No. 11, 508-510(Nov 
1976). (In Polish with English abstract). 

A general description of the apparatus and the aeney = 
electron microscope are given. The procedure of preparing th 
samples is discussed with a particular reference to coal samples. A 
method for petrographic tests with the use of X-ray diffraction and 
microscope-electronic analysis are presented. 8 refs. 


53686 Mechanical properties of the Pittsburgh coal at elevated 
temperatures. Shoemaker, H.D.; Shuck, L.Z.; Haynes, R.R.; Advani, 
S.H. (Morgantown Energy Res Cent, ERDA, Va). J. Pressure Vessel 
Technol.; 99: No. 1, 192-198(Feb 1977). 

Mechanical properties of coal have been determined in an 
effort to advance in situ coal gasification technology. Tests and 
apparatus were developed to evaluate the directional compressive 
and shear properties of coal at elevated temperatures. Both creep 
and stress-relaxation properties in compression and shear, at tem- 
peratures between 75° and 650°F (24° and 343°C), and normal to 
coalbead orientation, and four different specimen sizes. Stress-strain 
relations and ultimate strengths were also determined at three differ- 
ent loading rates for these directions and temperatures. A shift 
function was used to represent the creep and stress relaxation prop- 
erties as functions of time and temperature. Four- and six-parameter 
viscoelastic fluid models were used to represent the data over the 
time-temperature ranges. Shallow and deep mine coal from the 
Pittsburgh coalbed was tested. The coal was found to have the 
greatest ultimate strength and elastic moduli at 200°F (93°C) in all 
directions in both compression and shear, and to be specimen size 
dependent. The ultimate strength in the normal to coalbed direction 
was approximately twice that in the face and butt cleat directions at 
all temperatures. At 575° to 650°F (302° - 343°C), the coal becomes 
fluidic and is well represented by a four-parameter fluid model. It 
also obeys the time-temperature superposition principle. 


53687 Interaction between coke and a tar. I. Influence of the 
surface chemical functions of coke. Lahaye, J.; Aubert, J. (Cent de 
Rech sur la Phys-Chim de Surf Solides, Mulhouse, Fr). Fuel; 56: No. 
2, 185-187(Apr 1977). 

Experimental results are given of a study about the relation 
between oxygen-containing functions of cokes and contact angles of 
tars on cokes. Using two different cokes, a coal-tar pitch and 
polymer models, they showed that the coke--tar interactions depend 
on the hydrogen bonding between the two components and that 
above a critical value surface-chemical-function content has no 
influence on coke--tar interactions. 13 refs. 


53688 Formation of structures in activated brown-coal 
chars using O2., CO., and H2O. Tomkow, K.; Siemieniewska, T.; 
Czechowski, F.; Jankowska, A. (Tech Univ of Wroclaw, Pol). Fuel; 
56: No. 2, 121-124(Apr 1977). 

Two brown coals, xylitic and earthy, carbonized at 1173 K 
were activated with water vapor, carbon dioxide and oxygen, each 


COAL AND COAL PRODUCTS 


producing a different distribution of po, © the xylitic coke, 
activated in the range of burn-offs from 1 to 70%, the action of 
water vapor results in the development of pores of all dimensions. 
Previous results indicate the advantages of using xylitic brown coal 
carbonized at a temperature close to that at which industrial, 
temperature cokes are prepared. A limited series of experiments, 
comparison, was carried out with the earthy brown coal. 6 refs. 


53689 Possibility of 
carbon dioxide isotherm. M i 
Prague). Fuel; 56: No. 2, 131- -133(Apr 1977). 

For the study of the microporous structure of coal, semicoke 
and cobes the carbon Gleuiiie Wbetinenapelaaaeeas temperature range 
from 195 to 298 K have been applied. The determination of 
distribution and effective surface area of micropores was carried out 
by means ~ relations derived from Dubinin’s two-parameter equa- 
tion. 21 refs. 


53690 Self-ignition and mechanisms of interaction of = with 
oxygen Se ee ee ee coal 
heated at constant rate to 250°C in air. Marinov, V.N. (Energo- 
ism” Dep of Sci Res, Sofia, Bulg). Fuel; 56: No. 2, 153-157(Apr 
1 


The changes in weight, in elementary composition, in content 
of oxygen functional groups and in spin concentration of lignite, 
brown and black coal samples heated in a stream of humid air at a 
rate of 1°C/min to various temperatures have been determined. l.r. 
spectra of oxidized and non-oxidized brown coal are recorded and 
the yields of CO, CO2, and H2O were measured. The results permit 
coal oxidation to be considered as a redox process. The aromatic 
part of coal is believed to act as an oxidizing agent in the region 
where hydrogen is less affected by molecular oxygen. 23 refs. 


53691 Self-ignition and mechanisms of interaction of coal with 
oxygen at low temperatures. II. Changes in and thermal effects 
on gradual heating of coal in air in the range 20-300°C. Marinov, 
V.N. (Energoproekt, Dep of Sci Res, Sofia, Bulg). Fuel; 56: No. 2, 
158-164(Apr 1977). 

The interaction of lignite, brown and black coal with molecu- 
lar oxygen was studied by simultaneous TG and DTA. The experi- 
ments were carried out in air. Two programs of controlled heating 
were used. The thickness of the fuel powder layer was varied from 
run to run in a ratio 1:2:4:20. Some evidence was obtained that the 
interaction occurs by concurrent reactions the rate of which is 
controlled by the composition of the gas phase enclosed in the layer. 
Reactions of elimination and hydrogen peroxide formation are held 
responsible for the endothermicity in some stages of interaction. 22 
refs. 


53692 Selitentien snd mates 6 Sel ee 
oxygen at low temperatures. III. the composition of coal 
heated in air at 60°C, Marinov, V.N. (Energoproekt, Dep of Sci Res, 
Sofia, Bulg). Fuel; 56: No. 2, 165-170{Apr 1977). 

The gradual changes in weight, in elementary composition, in 
content of oxygen functional groups and in spin concentration have 
been established for samples of black coal, brown coal and lignite 
heated in air for a maximum of 1200 h. An intensive oxidative 
dehydrogenation was found to occur after more than 300 h oxida- 
tion. The process was preceded by a decrease in weight and in 
oxygen content. The acidity ascribed to phenols decreases gradually 
but it was found to increase at the end of the experiment. A decrease 
in ignition temperature was established for oxidized black coal, as 
well as a change in the composition of low-molecular-weight hydro- 
carbons evolved during the subsequent gradual heating in air. 19 
refs. 


53693 Interaction between a coke and a tar. II. Limit of tar 
penetration in coke porosity. Lahaye, J.; Aubert, J.; Buscailhon, A 
(Cent de Rech sur la Phys-Chim des Surf Solides, Mulhouse, Fr). 
Fuel; 56: No. 2, 188-191(Apr 1977). 

The limit of penetration of a given coal-tar pitch into two 
cokes during mixing of the coke and liquid tar has been studied. It 
was shown that tar Snares is limited by compression of gas 
occluded in pores. Mercury of "oa and er or 
coke--tar mixtures as well as Bh ee phs of cokes impregnated with 
tar allow one to estimate the limiting pore diameter of tar penetra- 
tion into coke at ca. 6 $mu$m for the system considered. 9 refs. 


53694 Minor and trace metal analysis of a solvent-refined coal by 
flameless atomic absorption. Coleman, W.M.; Szabo, P.; Wooton, 
D.L.; Dorn, H.C.; Taylor, L.T. (Va Polytech Inst and State Univ, 
Blacksburg). Fuel: 56: No. 2, 195-198(Apr 1977). 

Solvent-refined coals (SRC) have been analyzed for eleven 
metallic elements via wo en atomic spectroscopy. 
Prior to analysis each sample was wet ashed with equal quantities of 
concentrated H2SO, and HO: Matrix effects were compensat- 
ed for by the method of standard additions and 
background correction. Mg, Al, K and Fe were found in greatest 
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concentration in all samples. The concentration of Pb and Cd was 
measurable only in THF-insoluble SRC. 12 refs. 


53695 Oxygen in coal ash: a simplified approach to the analysis 
of ash and mineral matter in coal. Volborth, A.; Miller, G.E.; Garner, 
C.K.; Jerabek, P.A. (Univ of Calif, Irvine). Fuel; 56: No. 2, 204- 


208(Apr 1977). 

The stoichiometric balance based on analyses of the ashes 
performed by the USBM is calculated and summations given in 
oxide and element percent. Excellent agreement is found with the 
chemical data obtained by classical silicate analysis methods. The 
complete data provide a quantitative basis for stoichiometric inter- 
pretation of coal analyses. It was found that the eight coal-ash 
samples analysed contained 45.5-3% oxygen. Since these ashes repre- 
sent a large variety of U.S. coals, this fi can be used as an 
estimate for recalculation and evaluation of the proximate and ulti- 
mate coal analyses. 16 refs. 


53696 Material balance in coal. I. Material balance and oxygen 

of six coals from Wyoming. Volborth, A.; Miller, G.E.; 
Garner, C.K.; Jerabek, P.A. (Univ of Calif, Irvine). Fuel; 56: No. 2, 
sisssage = od 1977). 

2 in six coals from the Wyodak Bed, 
Campbell County, Wyoming. Data from the U.S. Bureau of Mines’ 
coal analysis reports were used to calculate the material balance of 
these coals based on accurate oxygen determination by a fast-neutron 
activation method developed at Seg ng | of California, Irvine. 
helatt Gs Soot, comparing te os data based on moisture and 

tabulates the results, comparing the ‘oxygen by difference’ to oxygen 
determined on ‘as received’ basis. Oxygen in samples dried at 
105$degree$C was also determined in order to estimate the possible 
effect of oxidation and loss of volatile components other than water 
during the @ process. Summations of all data were derived 
using the accurate oxygen values determined. 16 refs. 


53697 ee ae, 6 ne, leet Oe tae 
constitution of vitrinite. I B.S.; Gawlak, M. (Alber- 
ta Res Counc, Edmonton). Fuel; 56: No. 2, 216-222(Apr 1977). 

Results of detailed studies on molecular weights of products 
from reductive alkylation of high-rank vitrinite are reported. It is 
concluded that the macromolecular network of vitrinite from a 
cretaceous bituminous coal is composed of relatively small units 
which are primarily linked by ether oxygen. A significant portion of 
these units is characterized by molecular weight substantially below 
500. These findings seem to be consistent with results from mild 
hydrogenolysis and air oxidation of bituminous coals. 17 refs. 
53698 Preparation and low-voltage mass spectrometry sensitivi- 
ties of methylated polynuclear aromatic hydrocarbons. Schiller, J.E. 
(Grand Forks Energy Research Center, ND). Anal. Chem.; 49: No. 
8, 1260-1262(Jul 1 

The composition of the oil produced by the CO-Steam Pro- 


cess is being studied in detail using mass spectrometry as the primary 
method. (LK) . 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 53653, 53678, 53680, 53813 


Quarterly report, F 
April 77. Ulrich, G.D. (New Hampshire \ 
(USA)). 23 “yy B 1977. Contract EX-76-C-01-2205. 1lp. Dep. NTIS, 
PC A02/MF AO1 

A summary is presented of the status of this effort and of 
activities projected to 1979. saeergpace Seles ere seutating Se on 
effort to formulate a model to describe and predict 


angregtes ound tn hub 
micron, flame-generated ae See © ve been obtained 
for silica particles at temperatures. These data support the 
previously derived theoretical analysis for fusion-controlled 
and correlate 
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the computer program to calculate vapor-liquid equilibria in ash- 
laden systems is essentially completed. 

53700 (GFERC/QTR—77/2, PP 24-32) Sulfur oxide emission 
controi for combustion of Western U.S. coals. Sondreal, E.A. Jun 
1977. 


In Quarterly technical progress report, January—March 1977. 

The fly ash derived from many Western coals contains suffi- 
cient calcium to react with all the relatively low sulfur content of 
these coals to form the basis for sulfur emission control. Other 
alkaline oxides in the fly ash, such as magnesium and sodium, can 
also contribute to sulfur removal. Studies investigating the utilization 
of Western coal fly ash alkali in wet scrubbers to remove sulfur 
dioxide are being performed on a 130-scfm pilot scrubber located at 
GFERC, and on a 5000-acfm pilot scrubber located at the Milton R. 
Young Generating Station Center, North Dakota. Tests on the 5000- 
oan ¢ pilot scrubber conducted under a cooperative agreement were 
completed in March 1977. Tests on the 130-scfm pilot scrubber were 
continued using a scrubber solution high in sodium and magnesium. 
A low sodium fly ash in lieu of high sodium was used to compare 
sulfur dioxide removal efficiencies and scaling rates. Tests on the 
5000-acfm scrubber using low pH to increase the utilization of fly 
ash alkali were performed using 1000 ppM inlet sulfur dioxide, 80 to 
154 gal/1000 acf L/G ratios, and 0.35 to 0.63 CaO/SOz stoichiome- 
tric ratios. Calculated utilization of calcium varied from 94.2 pct at 
0.76 CaO/SO: to 214.8 pct at 0.27 CaO/SOs. Utilization over 100 
pct is accounted for by the reaction of cations other than Ca. Tests 
on the 5000-acfm scrubber using high concentrations of sodium and 
magnesium were performed using 1000 ppM inlet sulfur dioxide, 10 
to 40 gal/1000 acf L/G ratios, and a 0.63 CaO/SO: stoichiometric 
ratio. The sulfur dioxide removal was increased by 10 to 15 pct 
when sodium levels were increased from 1.3 to about 4 pct; the 
removal was marginally increased by about 5 pct when magnesium 
levels were increased from 0.9 pct to about 3 pct. 


53701 (GFERC/QTR—77/2, pp 44-46) Removal of fly ash from 
stack gases by electrostatic precipitation. Sondreal, E.A. Jun 1977. 

In Quarterly technical progress report, January—March 1977. 

Problems are being encountered in the application of electro- 
static precipitation (ESP) to the removal of fly ash from powerplant 
flue gas while burning Western coals. Pilot-scale and laboratory 
techniques are under development to reduce the uncertainties in- 
volved in sizing ESPs for new installations. These techniques can 
assist in solving problems in existing units as well and answer basic 
questions concerning ESP operation. Construction was nearly com- 
pleted on a new 75-lb/hr pc-fired furnace/pilot-scale ESP combina- 
tion. The purpose of this equipment is to provide a means of burning 
relatively small — of coal and generating fly ash and flue gas 
representative of that produced when the same coal is burned in a 
full-scale powerplant. The pilot ESP will allow for comparison of 
removal difficulty for fly ash from a proposed application with those 
from installations where ESPs are in operation. The study and 
comparison of various ESP conditioning agents, as well as some dry 
SO, absorbent schemes, will po tet ag cma The study and optimiz- 
ation of the use of Nahcolite ( y occurring NaHCOs) for both 
ESP conditioning and SO: removal is the first test series planned for 
this equipment. Laboratory ilities for the study of fly ash 
properties related to ESP formance are being expanded. The 
installation of a scanning and analyzing electron microscope has 
been partially completed and should allow for the study and charac- 
terization of single particles down to micron size or smaller. Appara- 
tus and techniques for determining particle size, gravity, fly 
ash resistivity, dielectric SUE and card end tip ash analysis will 
act to support pilot plant and field work. 


53702 Evaluation of the abrasive properties of nazarovo coal fly 
ash. Kukuruznyak, A.P.; Olesevich, K.V. (Odessa Polytech Inst, Ukr 
SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 10, 67-72(Oct 1976). 
(In Russian). 

Results of an experimental investigation of the abrasive prop- 
erties of fly ash of Nazarovo coal from Kansk-Achinsk Basin are 
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53703 Deep-cone thickeners. Colliery Guardian; 225: No. 1, 
20(Jan 1977). 

This brief article highlights two developments by the NCB 
Mining Research and Deyelopment Establishment (MRDE) which 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 53619, 53642, 53645, 53680, 
53718, 53720, 53743, 53831, 55065, 55066, 55081 


53704 (ANL-K—77-3087-2) Grundy County demonstration site: 
phase II. Progress report, 1976—1977. Green, B.B.; Zellmer, S.D. 
(Argonne National Lab., Ill. (USA)). Apr 1976. Contract W-31-109- 
ENG-38. 15p. Dep. NTIS, PC A02/MF AO1. 

Reclamation of abandoned lands has recently become a na- 
tional issue, primarily with the introduction of federal strip mine 
legislation. Illinois, like many other states in which coal is mined, has 
extensive acreages of abandoned mine spoils. The demonstration site 
selected for this research, located in Grundy County, is approximate- 
ly 40 miles southwest of Argonne National Laboratory. It is an area 
= 110 acres, approximately 50 of which were affected by mining and 

. The mine spoils are adjacent to Goose Lake Prairie State 
Park, which is receiving acid runoff from the site. In 1972, the 
Illinois State Department of Conservation purchased the land and 
commenced regrading the spoils. The regraded site was seeded in 
1973 with a combination of prairie and pasture species. All of the site 
was limed, and some parts were topsoiled. Site surveys in 1975 
indicated that approximately 35 acres remained unvegetated. Results 
- — on reclamation of the unvegetated areas initiated in the 

of 1975. 


53705 (FE—2495-6) Design and implementation of an environ- 
mental monitoring program for ERDA fossil fuel facilities. Rolan, 
R.G. (Dalton-Dalton-Little-Newport, Cleveland, Ohio (USA)). Feb 
1977. Contract EX-76-C-01-2495. 147p. Dep. NTIS, PC A07/MF 
A0l. 

Potential environmental contaminants from coal mining, coal 
preparation plants, coal liquefaction plants, fossil-fuel power plants 
and from various auxiliary or subsidiary processes are considered 
from the possibility of serious environmental impact to the air, 
water, or biological entities on land. The chemical nature of the 
various products, by-products and wastes is discussed. For those 
contaminants (especially SO2, particles, hydrocarbons, nitrogen 
oxides, etc.) recognized as having deleterious effects, the regulations 
involving air quality and emission limits are discussed. Finally, 
certain contaminants are discussed from the points of view of 
transport and dispersion in the environment, toxicity, biological 
accumulation, carcinogenicity, mutagenicity, teratogenicity and 
other health hazards and potential damage to plants, animals and 
man and to aquatic ecosystems. The present volume is devoted to 
identifying the sources of environmental contaminants from ERDA 
fossil fuel facilities and assessing the hazards. (LTN) 


53706 (PB—265316) The ecological effects of coal strip-mining: a 
bibliography with abstracts. Ralston, S.; Hilbert, D.; Swift, D.; Carl- 
son, B.; Menges, L. (Colorado State Univ., Fort Collins (USA). 
Natural Resources Ecology Lab.). Mar 1977. Contract EPA-16- 
0008-2107. 421p. NTIS, PC A18/MF AOI. 

Prepared in cooperation with Environmental Protection 
Agency, Washington, D.C., as part of the Federal Interagency 
Energy/Environmental Research and Development Program. 

This bibliography contains references with abstracts, on the 
ecological effects of coal strip-mining in the western United States, 
with particular emphasis on the Northern Great Plains. It does not 
represent an exhaustive search of all possible literature, but its board 
scope will make it useful to workers engaged in stripmine rehabilita- 
tion. There are two parts to this bibliography; Part I contains the 
references and abstracts, Part II is an extensive ‘keyword in Title’ 
index to the references. 


53707 (PB—265739) nny A of the Environmental Protec- 
tion Agency's Office of Research and Development energy-related 
publications. (Environmental Protection Agency, Denver, Colo. 
(USA). Office of Energy Activities). Mar 1977. 26p. (EPA—908/4— 
77/003). NTIS, PC A03/MF A0O1. 

This bibliography consists of a list of publications dealing 
with energy resource development and its accompanying environ- 
mental effects. The publications listed are taken from Office of 
Research and Development (ORD) publications summaries and from 
lists provided by the Industrial Environmental Research 
Laboratory's Resource Extraction and Handling Division. 


53708 Rehabilitation potential of western coal lands. Schmidt, 
R.A. (Electric Power Research Inst., Palo Alto, CA). pp 101-121 of 
In Resource recovery. Albuquerque, NM; American Society of 
Mechanical ineers (1975). 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306— 

Societal concerns over the environmental impacts of surface 
mining were expressed initially for the Appalachian region where 
extensive surface mining has been conducted and where the environ- 
mental impacts have been substantial, extensive, and adverse. The 
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consequences of surface mining in the East and Midwest have led to 
intense public concern over the prospective development of western 

coal fields, resulting in impetus for development of rehabilita- 
tion techniques that will allow for preservation of the western 
landscape and prevent a repetition of the Appalachian ype 
the western coal area, complete restoration is rarely, if ever, 

ble. Reclamation or rehabilitation will depend primarily on 

and pa met A pr mye ana te aaah 

are implemen y Operators supervised regulatory 

cies. Lip atyeememediye seeder nitrates 
fluctuations in temperature, characterized by a loose, undifferentiat- 
ed soil profile with low capacity for holding moisture, high erosion 
rates, and slow processes of vegetative succession. The arid ecosys- 
tems are delicately balanced and, i 


range of values and public concerns must become part of 
planning for development and rehabilitation. 

53709 Environmental viewpoints 

coal, McCormick, J.L. ep 20441 of | or In Procecings of ——— 
on coal dilemma: how and where to use it 

Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
pag Springs, Colorado, United States of America (USA) (31 

an q 

See CONF-770133—. 

Conservation is an important national goal and 
servation, the conversion of fired boilers to coal 
biggest new supply of gas at affordable prices. 
LNG at $5 per mm Btu or converting coal to synthetic gas at 
$4 to 4.50 per mm Btu offers no real solution. An overwhelming part 
of the nation’s coal reserves must be mined by underground methods 
because they are too deep to be mined by surface methods. For this 
reason it is not regarded as wise to let ae eee 
and devote all the coal mining effort to surface mining, since thi 
would soon exhaust the strip minable coal (by soon after 1996) 
lead to a rapid decline in surface mining after 2000. It is 
recommended that surface not be permitted where there i 
not definitive proof that the can be reclaimed to a conditi 
suitable for some future useful productivity. The difficulty of suc- 
cessful and viable revegetation is pointed out. A final point is the 
urgent need to turn the underground coal mining industry around 
from its rather steady decline. (LTN) 


53710 ERDA's impact assessment of gas production. Goldberg, 
A.J. pp 183- 196 of In Proceedings of a symposium on on coal dilemma: 
how and where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and w 

pear 4 Springs, Colorado, United States of America (USA) (31 
an 1 

Soe CONF-770133—. 

The goal of the Fos tic Environmental Impact State- 
ment for the Office of Fossil Energy is not specificity as one would 
find in a site-s pact statement, but rather a search and 
analysis of the larger effects which, despite the uncertainty of the 
data and the variability in all parameters, would suggest directions 
either for new technology initiatives on the part of the Office of 
Fossil Energy or initiatives in environmental health and safety 
research and development either in the Fossil Energy Office or 
elsewhere in ERDA. A corollary of the a is a systematic 
identification of environmental health and safety i information that 
might be — and for which further investigation would be 
required. The objectives then are: first of all, to describe the environ- 
mental effects of the proposed activity, and in this case, the activity 
covers the full — of all the fossil energy's research; pre 
to look at the alternatives outside the Office of Fossil Energy and 
within the program; thirdly, to suggest mitigating actions to reduce 
the potential impacts; and, finally, to Late a body of information 
so that the federal government, in general, and ERDA, in 
can have that information as a basis for decision-making about its 
programs and about its directions. Based on the data we are going to 
present, we would not propose new technology goals at this time. 
We would, however, see a serious deficiency in our understanding of 
some potential impacts, and would recommend y that the 
—, R and D efforts be undertaken to clarify Gon (trace 

ent disposition, effluent compositions, transport and transforma- 
= - Fn pa hazardous substances, dose-response relations, 

e 


§3711 Tuesday afternoon roundtable discussion. Hogsett, D. pp 
197-218 of In valhs a os on coal dilemma: how 
and “ee to use it. Cameron Engineers, Inc. (1976). 
From Symposium on coal dilemma) how and where to use it; 

a4 Springs, Colorado, United States of America (USA) (31 
Jan 197 

See CONF-770133—. 

The ae gt items resulted from the panel discussion: peers 
tions to refineries and coal conversion plants a ee 
around the country. Some of the Objections are founded 


con. 





g 


considered carefully, but the general response to a pro- 
it is often negative and difficult to predict. Generall 
e to import clean energy without the environmental effects 
it. As an example, location of LNG terminal facilities 
off the California coast was considered to improve 
minimize site selection problems. The relative prices of 
fuel oil, coal and electricity made from coal and their 
ve heating value was considered in some detail, including the 
effects of inflation, of delays in getting coal gasification plants 
operating and the effects such operating plants would foe on 
natural gas prices, OPEC petroleum prices, etc. The socio-economic 
factors related to such large plants are discussed, particularly with 
respect to effects on the Navajos. (LTN) 


ae : 
yaa 


i a industry: a key to progress. 
Glucckauf ¢ GmbH (1976). 

. world mining congress; Dusseldorf, German, Federal 

nepal (F. R. A Acard y) (May 1976). 


. The extraction of mineral raw materials i is associated with the 


follows: alterations of the surface, associated with devastation of the 
surface soil (open-pit workings, spoil banks, depressions, etc.); upset 
of underground and surface water relations (water decay, water 
—— etc.); harm to vegetation a degradation of soil 
ertility; and air pollution (burnin; banks, etc.). Deterioration 
of the condition and degree of af enttclenss of buildings is an adverse 
effect of the mining activity. 
53713 Environmental impact inventory for the Indian mining 
industry: a forecast to the year 2000 and its Ghose, A.K. 
(Indian School of Mines, Dhanbad); Bagchi, S. pp II.5.1-II.5.8 of In 
Exploitation and beneficiation of mineral raw materials by the 
ro industry: a key to progress. Essen; Verlag Glueckauf GmbH 
Republic of FR. "Germany) Olay 1979. ee 
ublic 0} 
7 See CONF-7605 14. : y ‘ 

An attempt is ane to identify the dimensions of the environ- 
mental problems of the mining industry in India through a mapping 
ee ee eae e the 
i roblems of the Jharia coalfield with 

oy air and water —.* are dis- 
cussed and the ‘ike Fo areas for future projected. The analy- 
sis shows that the problems would be considerably magnified be- 
cause of the increased volume of mineral production by the year 
2000 A.D., and that the quality of the water environment would be 
the most crucial area of environmental concern. A scenario identify- 
ing priority areas of the mining industry environmental problems is 
also presented. 


53714 Utilization and py yrs assessment of coal-winning by- 
and their significance for environmental protection. Brink, 

H.J. (Saarland Univ., Saarbruecken, Ger.). pp II.9.1-IL.9.7 of In 
Exploitation and bereficiation of mineral raw materials by the 
mining industry: a key to progress. Essen; Verlag Glueckauf GmbH 


(1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
mages of ios. Germany) y) (May 1976). 

SERAEAS Getdectien te tne af Gk, Sillinnste of the duty 
mined extraction of mineral deposits and of their subsequent process- 
ing and up-grading. Unused by-products can pollute the environ- 
re ee eee These negative, external effects lead to 

which are absorbed internally to a large extent nowadays 

by the polluter. An exclusively passive compliance with levies and 
statutory requirements is no longer sufficient; ecological objectives 
must be integrated into industrial objectives systems. In the long- 
term, all by- ucts should be utilized to the full, if we are to come 
to terms with the acknowledged lack of mineral resources. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 53626, 53783, 54658, 54681 


53715 Se een exploration of potential un- 
derground coal gasification sites in the Powder River Basin of Wyo. 
ming and Montana. Qualheim, B.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 29 Mar 1977. Contract W-7405- 
ENG-48. 67p. Dep. NTIS, PC A04/MF AO1. 


ENERGY RESEARCH ABSTRACTS 


ERA VOL. 2, NO. 22 


Information obtained from expioratory drilling of potential 
coal-gasification sites in the Powder River Basin of Wyoming and 
Montana is repr The objectives were to obtain stratigraphic 

tions So See anne oe eed ace paar 
logs, pore von’ the hydrologic eS 
ated strata, and see if there were drilling snd logging problems 
associated with deep, thick cach coeumn, theses Guided eae prelimi- 
nary hydrologic and gasification experiments on the shallower Felix 
coal before proceeding to more deeply buried coals. The types of 
information obtained included geophysical borehole logs, lithologic 
and stratigraphic logs derived from drill cutting samples, drilling 
rate data, stratigraphic columns showing the depth and thickness od 
the coal and associated strata, log analyses showing lithology, com 
jor oper average porosity, density and velocity, composition 

of the geophysical logs run and the lithologic correlations 
picked from the logs, and coal analysis from selected Felix Coal 
cores. Specific culls are reported in numerous tables, graphs and 
survey charts. 


53716 Proceedings of a symposium on coal dilemma: how and 
where to use it. Denver; Cameron Engineers, Inc. (1976). 332p. 
(CONF-770133—). 

From Symposium on coal dilemma) how and where to use it; 
tan 197. Springs, Colorado, United States of America (USA) (31 
Jan 197 

This symposium was sponsored by the Division of Industrial 
and py ed of the American Society. 
Twenty-two pa panel discussions were entered individually 
into EDB and ual che eleven into EAPA. The gate ryt ming 
the coal di its and proven reserves of the USA 
production (forecast to 2000), labor relations and personnel trainings 
safety, transport of coal by unit trains and slurry pipelines, US 
ERDA’'s coal conversion, fluidized-bed, MHD and demonstration 
plant programs, coal gasification, coal liquefaction, solvent refined 
coal, advanced power plants (combined-cycles, fluidized-bed com- 
bustion, etc.), and some heart-rending problems Pre vm pth d by 
companies proposing coal gasification plants and 
plants in the southwestern USA due to environmental p ren 
uncertain and conflicting jurisdiction and changing rules of all the 
state and federal agencies involved. (LTN) 


53717 Economics of coal supply. Falkie, T.V. pp 3-28 of In 
Proceedings of a symposium on coal dilemma: how and where to use 
it. Denver; Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
orn. Springs, Colorado, United States of America (USA) (31 

an | q 

See CONF-770133—. 

An overview of US energy problems and policies is present- 
ed. As of October 1976, delivered prices million Btu of fossil 
fuels at steam electric plants averaged $0.87 for coal, $1.10 for 
natural gas and $1.94 for oil. The price of oil is more than 4 times 
that of 1973 and the price of other alternative fuels has more than 
doubled. Electric power from nuclear — plants is estimated to 
be modestly lower in cost than that coal-fired plants (with 
some reservations about the level of Be nope d utilization). Certain 
problems in using coal are discussed. tent of Eastern coal, 
transportation cost of Western coal, scrubbers, environmental effects 
(Clean Air Act), uncertainties in government policies, leasing and 
mining cuasiatnen, guodentidty af thes, bei wad echens aie etc. The 
US cea ak titan cull tetnenthh ppnatems ene Gouatved Ubilly. 
Cunt ge ee Oey oe ey Sey oe eee 
the country to reach a consensus on policy is unnecessarily 
delaying the construction of badly energy facilities. (LTN) 


Coal utilization in the Midwest. Lundberg, R.M. pp 221- 
Te ee on eee oe ee how and 
where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
tan TD. Springs, Colorado, United States of America (USA) (31 
an ’ 

See CONF-770133—. 

The coal resources of Illinois are described: 33 billion tons of 
bituminous coal, with variable but usually too-high sulfur content to 
ee nd ne en ee ae 
S peseees ot eee oat aes ete er generation and 
markets for such use are described and forecast to 1985. Illinois 
research projects are described: Combined Cycle Turbine Test Fa- 

pen Neogene se mangpaty ypliancaeeee pola! seem 5 
liquefaction, Cee, af ees air storage. USA 
energy future is discussed briefly: We need to make intelligent use of 
all options (no one will suffice) and to preserve all available options 
in spite of environmental, social, technical and legal problems and 
obstacles. (LTN) 


53719 the effective 
ods of utilization of mineral resources. Melnikow, N.V. pp I. 
1.16.6 of In Exploitation and beneficiation of mineral raw materials 
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by the mining industry: a key to progress. Essen; Verlag Glueckauf 
GmbH (1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

The Soviet Union has a highly developed mining industry 
which produces one-fourth of the world output. Annually, the 
country extracts the largest quantity of coal, iron, manganese and 
chromium ore, potassium salts, phosphates and raw material for 
a All types of minerals are doubled every ten 
years. This development is due to a gradual increase in the reserves 
of known minerals. During the post-war years, the resources of 
phosphates, copper, zinc, manganese, nickel, lead, iron, chromium 
and tin ores, apatites, bauxites and natural sulfur greatly increased. 


53720 Protection of mineral deposits in Czechoslovakia. Prazak, 
J.; Kozisek, J.; Dinka, J. pp II.7.1-I1.7.8 of In Exploitation and 
beneficiation of mineral raw materials by the mining industry: a key 
to progress. Essen; Verlag Glueckauf GmbH (1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

The rational, economical handling of mineral raw-materials is 
a basic requirement of the valid Mining Law of Czechoslovakia. The 
mineral resources of Czechoslovakia are exclusively national proper- 
ty and serve all the people. There is one complete system of 
regulations to protect the mineral raw-mineral deposits. They ensure 
the correct exploitation of the mineral resources, and also their 
protection in view of nonmining activities; furthermore, they also 
prevent unnecessary damage to other surface buildings and construc- 
tions not belonging to the sphere of mining. Some of the specific 
requirements have necessitated special legal measures. 


53721 Using the natural-frequency concept in remote probing of 
the earth. Lytle, R.J.; Lager, D.L. (Lawrence Livermore Lab., CA). 
Radio Sci.; 11: No. 3, 199-209(Mar 1976). 

A technique is given for determining the thicknesses and the 
electrical constitutive parameters of a planar-layered medium such as 
a coal seam in a mine environment. Time-domain experimental data 
are analyzed with Prony’s method to determine the natural frequen- 
cies of the layered medium. Explicit relations are given (for dielec- 
tric layers) for determining the thicknesses and dielectric constants 
from the experimentally determined natural frequency results. Ex- 
plicit expressions are also given (for conductive layers) for calculat- 
ing the electrical thickness from natural frequency results. The 
method is illustrated with sample numerical results. 


53722 Vale of Belvoir coal reserves. Colliery Guardian; 225: No. 
1, 14, 17an 1977). 

A report is presented on the investigations carried out so far 
on the potential of the very large coal reserves recently discovered 
on the Leicestershire-Nottinghamshire borders. Although explora- 
tion and final evaluation of reserves are not yet completed, the full 
extent of the coalfield is now well defined and its coal reserves are 
estimated at about 450 million tons. 


53723 Recent developments in coal petrophysics. Lavers, B.A.; 
Smits, L.J.M. (Pet Dev (Oman) Ltd). Log Anal; 18: No. 1, 6-16(Jan- 
Feb 1977). 

Requirements are given for a suitable package of wireline 
instrumentation. Qualitative and quantitative interpretations of the 
logs are discussed. These include control on coring, correlation, 
determination of ash content, calorific value, rank, identification and 
characterization of overburden lithologies for mining engineering 
purposes. An integrated computer system is described to handle coal 
core analysis and petrophysical evaluation. This is based on a data 
bank of coal core measurements ‘COGEO’, a petrophysical interpre- 
tation system ‘COPLA’ and a data bank of interpreted values 
‘COPET’. A number of application subroutines generate Pseudo- 
Washability curves and vertical selection for mining feasibility stud- 
ies. 4 refs. 


53724 Coal deposits in the Ukrainean district of Wolhynia. 
Kuschniruk, V.A. (Wuerzburg Univ. (Germany, F.R.). Inst. fuer 
Geologie). Glueckauf; 113: No. 5, 279-283(Mar 1977). (In German). 

The coal it in the West Ukrainean district of Wolynia 
stretches between the towns Lemberg and Vladimir-Volynskij. The 
stratified formations come from the Vise, Namur and the Baschkir 
formations which are assigned here to the lower carbon or middle 
carbon. Not far from the towns Novovolynsk and Cervonograd, 
there are about 20 mines hauling gas and fat coals. The heat values 
are about 8000 kcal/kg; the fat coals are good for coking. 


53725 Coal deposits in the Ukranian province Volhynia. Kusch- 
niruk, V.A. (Univ Wuerzburg, Ger). Glueckauf; 113: No. 5, 279- 
283(3 Mar 1977). (In German). 

Geological formations, tectonics, and qualitative evaluation of 
deposits are presented. 12 refs. 


COAL AND COAL PRODUCTS 


53726 Coal: how much do we really have. How long will 
Stefanko, R. (Pennsylvania State Univ., University Park). 


Miner. Sci.; 46: No. 8, 57, gr J 1977). 

The U.S. Bureau of Mines estimates a demonstrated 
coal reserve base of 434 billion tons. Of this, 137 billi 
mined by surface mining (recovery 85 percent) and i 
by underground mining ae percent). This translates 
chenond Geceanur ania illi age padre ane mh 
changed (increased) by the elopment of new technology or new 
discoveries. On the other hand, the above reserves, which would last 
about 380 years at the present rate of would last a much 
shorter time if the usage rate increased. (L 


MINING 


REFER ALSO TO CITATION(S) 53706, 53712, 53713, 53714, 
53716, 53717, 53718, 53719, 53720, 53722, 53796, 53820, 53827, 
53828, 53829, 53830, 53831, 53832, 53834, 53835, 53836 


53727 (CONF-7603103—1) Coal mine development 

during the next decade, Wilson, W.W. (Continental Illinois National 
Bank and Trust Co., Chicago (USA)). 1976. 14p. Illinois National 
Bank and Trust Co., yee a IL. 

From 2. coal erence; New Orleans, Louisiana, United 
States of America (USA) (10 Mar 1976). 

Rapidly escalating prices for mining equipment and services 
during the last several years have doubled and tripled some costs of 
coal development, and some of the older estimates of coal’s capital 
requirements are now much too conservative. Another problem with 
virtually all of these studies is the general unavailability of complete 
and reliable statistics on the total industry's previous capital invest- 
ments, mining capacity and earnings, in order to have ——a 
starting points for the Fe seeps It is scarcely isi ore, 
that the forecasts of the coal industry's future capital requirements 
for Project oe and comparable scenarios, even when 
adjusted to a uniform ten-year time of 1976-85, cover a wide 
range from nearly $11 billion to about $25 billion, expressed in either 
1974 or 1975 dollars. 17 references. 


53728 (PB—266060) Parametric study of coal cutting with the 
CAVIJET (trade mark) cavitating water jet method. Final report 11 
Jun 75—7 Sep 76. Conn, A.F.; Rudy, S.L. (Hydronautics, Inc., 
Laurel, Md. (USA)). 30 Sep 1976. Contract H0252025. 156p. NTIS 
PCA08/MF A0O1. 

This report describes the first phase of a developmental 
program, which has the ultimate objective of design, fabrication, 
testing, and evaluation of coal cutting equi tt which uses the 
CAVUET cavitating water jet method. The CAVIJET is one of the 
very few successful applications, for useful p of the destruc- 
tive power of cavitation. Suitable design of the CAVIJET nozzle 
and supporting hydrodynamic com ts causes enhanced growth 
and collapse of the ‘nuclei’ (vapor- cavities) in ordinary water, 
thereby concentrating energy to create extremely hi localized 
stresses at the surface to be cut, drilled, or cl . This local 
amplification of pressure provides the CAVIJET with inherent 
advantage over a noncavitating jet, and in each of the prior applica- 
tions which have been studied, the CAVIJET method pin soe 
comparable or better results at a considerably lower pressure and 
power. Prior uses include: clearing barnacles and rust; missile pro- 
pellant removal; cutting of concrete, rocks, and ice; and bark remov- 
al. 


53729 (PB—263731) Automatic face transfer linear cutting 
rotary head continuous machine. Roepke, W.W.; Lindroth, 
D.P.; Wilson, R.J. (Department of the Interior, Washington, D.C. 
(USA)). 15 Oct 1976. 14p. NTIS, PC A02/MF AO01. 4 

A coal mining a and its method of use in which a 
continuous mining mac’ removes and transfers cut material re- 
ducing airborne irable coal dust generated in the cutting and 
collection process. conventional hi head ing with 
the bits going forward at the top is rep by a triangular 
dished out linear cutting head ing with the bits mounted at the 
apexes going rearward at the top. This produces a box cut in the 
mine face with a square cross-section. After the head has made a box 
cut by sumping the full head diameter beginning at the mine floor, it 
is sheared upwardly producing a linear cut. This shear is 
at a constant depth equal to the complete — diameter. 
modified cutting head is used as part of the ing and transfer 
mechanism. 


53730 (PB—265178) Test program for automatic 
Final research report 1976. Troyer, M. (Bendix 


shuttle 

car. ., Denver, 

Colo. (USA). Energy, Environment, and Techno! 7 
is, iA 


1976. Contract JO15 76p. NTIS, PC AOS/MF AOl. | 

A coal shuttle car equipped with a pulsed laser optical rang- 
ing system to provide guidance for an automatic steering system was 
tested in production coal mining. Test results are presented for the 
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two mines where testing took place, and some operator's reactions 
are included. Automatic steering control keeps the car centered in an 
entry, and automatic turns are made at intersections as signaled by 
the operator. All other controls, tram, conveyor, brake, etc., remain 
manual and require operator control. Complete override of : steering 
while in the automatic mode is retained by the operator, who may 
grab the steering wheel at any time and turn in — 
automatic signal by applying about 10 foot-pounds of torque. 


53731 (PB—265179) er of automatically steering low 
coal shuttle car. Volume II. Final research report 1976. Rybak, S.C.; 
Headley, R.P. (Bendix Co ‘Of Denver, Colo. (USA). Energy, Envi- 
ronment, and Technol ice). Jul 1976. Contract JO155048. 130p. 
NTIS, PC A07/MF AO1 
An automatic system for a coal shuttle car was tested 
in production coal mining situations. The system uses a pulsed laser 
optical ranging system to provide guidance information. Automatic 
steering control keeps the car centered in an entry with automatic 
turns being made at intersections as signaled by the operator. The 
ee sa can override automatic steering at any time by using the 
vs per All other controls remain manual. The feasibility of 
existing automatic steering system hardware on a low coal 
shuttle car with physical dimensions and control characteristics 
differing from those of the test car was demonstrated through 
analysis and simulation. Results are presented showing operation of 
the automatic steering system on a low coal shuttle car is feasible in 
19-foot entries with some changes in the gain values in the control 
loop and with relocation of the lateral sensors. Acceptable operation 
in 18-foot entries is demonstrated with the addition of steering 
command delays for low-speed running and a change in sensor 
location in addition to the gain changes mentioned previously. 


53732 pet oan ae of illumination concepts for 
underground coal mines. Final Williams, L.A.; Aiello, S.J. 
(Crouse-Hinds Co., Syracuse, N.Y. (USA). Construction Materials 
Products Div.). Oct 1976. Contract H0220065. 148p. NTIS, PC 
A07/MF AO1. 

The report documents the results of an Fes ne of light- 
ing system modifications and designs for working place illumination 
in high and low coal entries of underground coal mines. The 
portable and machine mounted system designs, both modified and 
prototype, a a continuation of work performed under Con- 
tract No. H0111403. See the Final Technical Report dated May 26, 
1972, for detailed information concerning this prior contract. All 
modified and prototype systems met the performance requirements 
of Bureau of Mines specification 2G, as proved by test. In addition, 
the systems met the requirement for illumination, as specified in the 
contract and in the proposed standards which were generated in 
response to Public Law 91-173. 


53733 (PB—265186) oY of illumination concepts for 

coal mines. Appendix D. Design drawings. Final report. 

Williams, L.A.; Aiello, S.J. (Crouse-Hinds Co., Syracuse, N.Y. 

(USA). Construction Materials Products Div.). Oct 1976. Contract 
H0220065. 184p. NTIS, PC A09/MF AO1. 

The appendix contains drawing lists and drawings of compo- 

nents and assemblies for the prototype portable and ma- 

Se eee lighting systems for tasks II and IV of Contract No. 


53734 |b oe Exploration of illumination concepts for 
underground coal mines. Appendix E. Electronic ballast for the Luca- 
lox high pressure sodium lamp. Final report. (General Electric Co., 
Danville, Ill. (USA). Ballast Business Dept.). 20 Jul 1976. Contract 
H0220065. 131p. NTIS, PC AO7/MF A011. 

The report documents the results of an investigation to devel- 
op solid-state ballasts for Lucalox high-pressure sodium lamps. The 


ballasts were to be used in the and new 
machine-mounted lighting systems by the 
Co., per tasks I through IV of Contract No. H022065. 


53735 (PB—265365) Constitutive relations of coal and coal mea- 
ee ee ee oe ae Gerstle, K.H. 
(Colorado Univ., Boulder (USA). — of Civil, Environmental, 
—_ ee Engineetingy Aug 1976. 262p. NTIS, PC Al2/ 

The properties of coal from the Pittsburgh seam, procured 
from the Bruceton and Federal No. 2 mines, were found to be 
similar. See Coens eas <2 aes wins Seed wate 
determined, and ound to be isotropic. Mechanical, 
index, and geologic properties of roof and floor coal measure rocks 
from Beehive mines were measured and correlated. Analytic formu- 
lations are given for coal creep under uniaxial loading, while triaxial 
creep is being investigated. Results of testing of coal model struc- 
Se ee See predictions from using several material 


rtable and 
rouse-Hinds 


53736 SR ae ae eat ieetment anton 
erating costs for underground bituminous coal Mines developed for 
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longwall mining. mines with annual production of 1.3 and 2.6 million 
tons oe mining from a 48-inch coalbed. Information circular. 
Duda, J.R.; Hemingway, E.L. (Bureau of Mines, Morgantown, 

“ ‘a. (USA). Process Evaluation Group). Dec 1976. 29p. (BM- 
IC_-8720). NTIS, PC A03/MF A0O1. 

See also PB-248 967. 

This —— estimates the required capital investment, operat- 
ing costs, and selling prices for two hypothetical mines designed to 
— 1.3 and 2.6 million tons per year (MMtpy) by using a 

gwall system in conjunction with a continuous-mining system. 
The coal properties being mined are assumed capable of supporting a 
20-year production period. Wages and union welfare payments used 
in this study are those in effect Dec. 5, 1975, as set forth under the 
National Bituminous Coal Wage Agreement of 1974. Costs of mate- 
rials and equipment are based on January 1976 indexes. 


—, (PB—265934) aes water spray system for con- 
machines: installation Infor- 
mation aaa, 29 Jun 73-1 Jun 76. Drees E.F. (Eastern Associated 
Coal Corp., Everett, Mass. (USA). Dept. of — and Develop- 
ment). 30 Sep 1976 16p. NTIS, PC A02/MF A‘ 
report dated Nov 75, PB-250 ae 
A new nonclogging water spray system for continuous- 
mining machines has been developed under contract with the Bureau 
of Mines. This Paper presents installation and operating guidelines 
for the system, which consists of improved and easily maintained 
machine-mounted hardware, including an inline Y-strainer, a hydro- 
cyclone, a backup filter, and two quick-opening valves for flushing 
particulate from the strainer and hydrocyclone. Underground tests 
with continuous-mining machines have shown that when properly 
installed and maintained, the new system virtually eliminates nozzle 
clogging and thus greatly reduces spray maintenance. The system is 
relatively inexpensive and has been installed on typical continuous- 
mining machines for a total cost under $1,000. 


53738 (PB—266086) Technical services for mine communications 
research. Task II. communications. — report Jun 
75—Sep 76. Roetter, M.F.; Emslie, A.G.; Lagace, R.L.; O’Brien, 
P.F. (Little (Arthur D.), Inc., Cambridge, "Mass. (USA)). "Sep 1976. 
Comma H0346045. 62p. (ADL-C—7 51-F). NTIS PCA04/MF 
AOl. 

The communications requirements and need for communica- 
tions, both for voice and control, in U.S. longwall coal mines are 
analyzed and recommendations made to guide the future develop- 
ment and design of longwall communications equipment and sys- 
tems. Information on a wide variety of longwall environments is 
presented as obtained from visits to, and contacts with a number of 
longwall mine operators and equipment suppliers both in the United 
States and in Europe. The value and role of communications equip- 
ment in increasing productivity and safety in longwall mines are 
described. Recommendations are formulated for improved face 
pager phones, where it is possible to use existing European equip- 
ment and for the development of UHF and/or LF radio equipment 
for voice communications, as well as of VHF radio for remote 
control of shearer mining machines. Approaches to the remote 
—7ee. of roof support, conveyor advance, and the maintenance 

alinements are also discussed. Areas where fruitful develop- 
ment work is already underway are distinguished from areas which 
could benefit from new initiatives. 


53739 Laty Svoneg A Remote sealing of mine passages containing 
flowing water. Maser, K.R. (Department of the Interior, Washington, 
D.C. (USA)). 4 Jan 1977. 


Supersedes PB—24 352. 

Underground passages having water flowing therein are * 
sealed remotely from the surface by first emplacing an regate 
layer on the passage floor through a borehole to a depth s it to 
allow the flowing water to — through the aggregate without 
overflowing it. Fly ash, ei alone or admixed with cement or a 
swelling clay, is then pneumatically injected into the passage atop 
the aggregate. Finally, water flow is closed off by injecting a 
cementitious grout into the aggregate layer. 


53740 (UCRL—79145) Study of coal mine roof behavior during 
mining. inane R.T.; Owens, J.K.; Dixon, J.D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 Jan 1977. Con- 
tract W-7405-ENG-48. 29p. (CONF-770312—2). Dep. NTIS, PC 
A03/MF AOl. 

From Annual AIME meeting; Atlanta, Georgia, United 
States of America (USA) (Mar 1977). 

The U.S. Bureau of Mines has conducted underground tests 
and computer analyses to study coal mine roof behavior. Southern 
pc acy ne SONS ee 
near y, apparatus was ted for monito 
coat tahevtey @t do tees of allting app ete ne 
Finite element analyses were > to study the structural condi- 
tions present. Test sites were located at three different intersections 
of entries and crosscuts of the room-and-pillar mine. Electrical read- 
out instruments were used to record roof bolt loads, roof sag, and 
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roof-floor convergence. They were installed during the roof bolting 
cycle of a conventional mining section and data was recorded for 
several months. Normal mining operations continued throughout the 
test period with minimal interruptions due to the installation and 
monitoring of the instruments. A computerized data acquisition 
system, partly underground, partly on surface, permitted continuous 
monitoring of data and its retrieval, display, manipulation, and 
storage. The finite element code used to model the test sites account- 
ed for three-dimensional geometry, nonlinear material behavior, and 
the mining excavation and bolt installation sequences. Results of the 
test are highly variable. Comparable values between test and analysis 
results were obtained by applying statistical averaging of roof test 
data. Results of the analyses indicate that bolts have a lesser effect on 
the gross behavior of mine roofs than has been indicated and that 
bolt load changes are strongly influenced by mining excavation 
sequence, bolt-placement sequence, and face distance. 


53741 Mine face hydraulic transportation. Shock, D.A. (Conti- 
nental Oil Co., Ponca City, OK). pp 77-81 of In Resource recovery. 
ms NM; American Society of Mechanical Engineers 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

It has been long recognized by the coal mining industry that 
after the development of the continuous miner, the production rate 
from the mine was restricted mainly by the various interface oper- 
ations involved with moving the coal from the face to the outside of 
the mine. With the CONOCO-CONSOL technological base of expe- 
rience in slurry transport, serious research effort began in 1969 to 
design a system which would handle “run-of-mine” coal from a 
continuous miner. An evaluation of the requirements of the system 
were that: (1) the transport system approximately match the capacity 
of the continuous miner, (2) the top size should be as large as 
economical within the limits of hydraulics, (3) the system be extensi- 
ble to follow behind the continuous miner and the advance of the 
extraction system, and (4) the equipment be of such size and mobility 
to be capable of use in a large percentage of the Pennsylvania-West 
Virginia reserves. The design and development of the components 
and subsequent testing was accomplished in several evolutionary 
steps. 


53742 Improved mining systems. Schmidt, W.B. (Bureau of 


Mines, Washington, DC). pp 87-9 of In Resource recovery. Albu- 


querque, NM; American iety of Mechanical Engineers (1975). 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA G Mar 1975). 

See CONF-750306—. 

The Bureau of Mines has been given the responsibility for the 
Federally funded effort for the development of coal mining technol- 
ogy. This program is separate from the Bureau's coal mine health 
and safety research program, although the results of that program 
are necessarily closely integrated with our new program. We are 
giving all possible attention to providing technological improve- 
ments which can be accomplished to assist in the solution of coal 
production problems which the industry is expected to face in the 
next 10 years. Our near term effort is necessarily directed to stimu- 
lating the introduction of improved technology which is either 
available now or can shortly be made available to the coal mining 
industry. This includes imported technology, promising technologies 
in the development stage and items which have been tried in the past 
and deserve another look. Our intermediate to long term efforts are 
directed to increasingly sophisticated systems which promise much 
greater improvements. 


53743 Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette area, 
Wyoming. Keefer, W.R.; Hadley, R.F. Washington, DC; Geological 
Survey (1976). 33p. 

An integrated program of geologic, hydrologic, geochemical, 
and related studies by the U.S. Geological Survey in central Camp- 
bell County provides basic information about the land and its re- 
sources, including characteristics of the landscape, properties of 
rocks and surface materials, depth and thickness of coal, streamflow, 
depth to ground water, quality of ground water, sediment yield, 
concentrations of trace elements in soils, rocks, coal, vegetation, and 
water, and current land use. The data are used to analyze and predict 
some of the potential environmental effects of surface mining, such 
as the extent of land disturbance, nature and degree of landscape 
pom ng and disruption of surface-water and ground-water sys- 
tems. Refs. 


53744 Constraints to the expansion of coal mine production. 
Quenon, R.H. pp 58-69 of In Proceedings of a symposium on coal 
dilemma: how and where to use it. Denver; Cameron Engineers, Inc. 
(1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (i 
Jan 1977). 


COAL AND COAL PRODUCTS 


See CONF-770133—. 

Since the USA reserves of natural gas and 
percent of our total energy reserves but are supplying 
our present energy consumption, while coal wi 
proven recoverable reserves supplies only 18 wear of our present 
demand, it is apparent that a major change in our energy consump- 
tion patterns must occur in the near future. By 1990, it is estimated, 
on the basis of a forecast by Exxon Corp., that we will need to mine 
1,500 million tons of coal per year. This will require a major effort 
which is outlined: total energy e: itures must nearly jy yeh (from 
$10 billion per year to $28 billion); 210 new coal mines of 5 million 
tons per year must be develo; with a lead time before production 
of 5 to 10 years, allowing for the retirement of present ie 
more than twice the present labor force must be recruited and 
trained. Although this involves a major effort it is regarded as 
feasible unless there are problems with respect to: capital availability 
(horizontal divestiture may hurt); environmental problems (land 
reclamation, Clean Air Act etc.); or legislative or legal problems 
(court suits, legal ambiguities, etc. may cause delays or even discour- 
age large investments). A balanced program is advocated with the 
major production increase in the West, but some increase in the a, 
with government and industry working together cooperatively, 
a sensible balance between the environment and economics. 


53745 Labor-management relations in the coal industry. ——- 
J. pp 71-78 of In Proceedings of a symposium on coal dilemma: how 
and where to use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

Health and safety in the USA coal mines must be improved 
with the industry, unions and government all working together to 
minimize accidents, improve training, etc. a productivity is 
necessary and union cooperation is a necessary factor. loreee 
stability without strikes will benefit both the industry and 
Unions and management will always disagree over many subjects, 
but such disagreement has to be carried on within an overall envi- 
ronment of mutually acceptable goals. (LTN) 


53746 Coal utilization in the West. Landers, W.S. pp 248-259 of 
In Proceedings of a symposium on coal dilemma: how and where to 
use it. Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

The proven coal reserves in the western USA recoverable by 
present technology amount to 122 billion tons, about half recover- 
able by surface mining and half by underground mining. The loca- 
tion and type of the major deposits are given. Coal production in the 
western area is given from 1940 to 1973 and qoaleoted to 1985. The 
majority of this coal is used for internal area electric power genera- 
tion, but increasing amounts are exported to other areas and about 5 
million tons per year is used for other internal purposes. Major 
increases in production are projected, which will be much greater if 
there are further delays or cancellation of proposed nuclear plants. 
The author does not expect export to other areas to increase as 
rapidly, since the cost of railway transport for 1000 miles is approxi- 
mately 6 percent of the energy transported (coal liquefied to diesel 
fuel at 50 percent efficiency) and scrubber energy usage —- 5 
to 13 percent of the energy in the fuel burned, but this is 
decrease to the point that scrubbers and high sulfur local coal 
represents a better compromise in eastern states. (LTN) 


53747 Coal: an assessment of the opportunities and challenges. 5 
Zeren, R.W. pp 295-303 of In Proceedings of a symposium on coal 
dilemma: how and where to use it. Denver; Cameron Engineers, Inc. 
(1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

Projections imply that the coal needed for electric utilities in 
1985 will be double the 447 million tons used in 1976, and will 
double again by 2000. At this latter rate the USA has less than 100 
years of proved reserves. Further, there may be transportation 
problems, air and water quality problems, etc., in — coal at this 
rate. It is predicted that most utilities will be using pulverized coal 
boilers with flue gas scrubbers by 2000. A few advanced possibilities 
look attractive, but the time and ex of pilot = testing and 
commercialization will prevent a major change by The attrac- 
tive ibilities listed are: Fluidized-bed combustion, advanced coal 
gasification with combined-cycle power plants and coal-derived 
liquids (if the price is right, the amount of usage is very sensitive to 
the price). If we resolve environmental problems, technical and 
business risks and who pays for them, there will be a potential for 
great growth in new technologies proven by 2000. (L 
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= Exploitation and beneficiation of mineral raw materials by 
the mining industry: a key to progress. Essen; Verlag Glueckauf 
GmbH m3 vp. Several Languages). leet demaex Potent 
rom 9. world wwe Asn on | aa 
Republic of (F.R. Germany) (May 1976). 
Separate abstracts were prepared for 18 papers presented at 
the meeting. 


53749 Vigorous growth of the coal industry south of the Yangtze. 
pp 1.14.1-I.14.6 of In Exploitation and beneficiation of mineral raw 
materials by the mining industry: a key to progress. Essen; Verlag 
Glueckauf GmbH (1976). 
erg an en — German, Federal 
°! German: 1 
mes CONF-760514 cae ’ 
People in the nine ten south of the he ae in China, 
under the guidance of Chairman Mao's revolutionary line launched a 
stirring mass campaign to search for coal and open up mines. 
Hundreds of millions of masses bringing their inexhaustible wisdom 
and power discovered coal deposits of industrial value in over 60 
percent of cities and counties, and opened hundreds of thousands of 
ee ee Saee ate) aaene. This has, in great extent, 
the distribution of the coal industry and has made great 
pre tions to devel: it of local industries and agriculture and 
to the improvement of livelihood of people, urban and rural. It is 
proved by practice, that the key to progress for developing countries 
nowadays, is to develop national economy in the spirit of self- 
independence and self-reliance by utilizing indigenous resources. 


53750 Efforts towards the humanization of working conditions in 
West German coal mines. vol i H. (Ruhrkohle Aktiengesellschaft, 
Essen). pp If.11.1-I1.11.13 of In Exploitation and beneficiation of 
mineral raw materials by the mining industry: a key to progress. 
Essen; Ver' Glueckaut ¢ GmbH ( 1976). 


A discussion is presented on the principal efforts aimed at 
creating more humane working conditions in West German coal 
mines. The initial impetus for the most recent activities was the 
Federal Government's Action Program for the Humanization of 
Working Life, the first step in the program being the prevention of 
accidents at work and occupational illnesses. The situation regarding 
accidents and illness in the West German coal mining industry 
confirms tae success of the measures effected by legislation and by 
companies on their own initiative in collaboration with employees’ 
representatives. Also presented are further activities aimed at im- 
proving working conditions, namely research and development pro- 
Jects in the fields of ventilation, gas expulsion, climatic problems, 
combating dust and silicosis, and work safety and ergonomics. All 
these activities aim at contributing to ern) conditions for people 
at work more humane, in order to guarantee their physical, mental, 
and social wellbeing and to contribute to a tec y and economi- 
cally rational harmonization of human and mechanical labor. For 
humanization and rationalization do not conflict with one another 
but rather complement and support each other snce they are mea- 
sures that are needed simultaneously, on the one hand to improve the 
nature of, and on the other hand to economically safeguard the jobs 
of those employed in the West German mining industry. 


53751 Rock bursts and 
G.; Rudajev, V.; Simane, J J.; PRocek, 
Exploitation and beneficiati 


their prevention. Sebor, 
~ 11.14.1-I1.14.12 of In 
raw materials by the 
mining industry: a key to ran, ban Verlag Glueckauf GmbH 


(1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Py FB Comey) Ota 1976 
: See CONF-7605 14 4 , . 

Sir aiiecedis Un aiitites of tee tock man:tum te 
viewpoint of the danger of its sudden failure in the rockburst- 
exposed mining areas of Czechoslovakia, a time anticipation of the 
occurrence of rock bursts, enabling the timely and adequate techni- 
Wigton pendintion te tenes op labora’ testing . = 

iction is wu ing of the tendenc 
or rocks towards bursting Sesemann, Ten Gio time predictions are ; 
based on the measurements, in situ, mainly of the sciamic, selamos- 
coustic, and convergence data. The complex evaluation of the gath- 
ered data is used as basis for the realization o ae, gl 


53752 oa 

coal seams liable to bumps. Si 

Dhanbad). ee we te at 

mineral raw materials b 

a Glueckaut GmbH 
. world 


A seapen mg 
Republic of FR Germany) (May 197 
a nnapelpen 7 _— 
Pochtens of coe! atlalag at depth ave dincused. Basic meth- 
ods for forecasting bumps in coal mines are presented and active 
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control measures described. Methods for planning of optimum work- 
ings in coal seams liable to bumps are given. Experiences of mining 
Disergarh Seam are outlined. 


53753 Pre-development decisions in the mines of the 
Coalfield. Lemaitre, P.M.J. pp III.5.1-II1.5.8 of In Exploitation and 
beneficiation of mineral raw materials by the mining industry: a key 
to progress. Essen; Verlag Glueckauf GmbH (1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

A description is presented of the manpower deployment 
system in connection with the example of the formation of 
shift teams in the mines of Limburg, in Belgium. Teleprocessing, an 
information-management system and a conversation-mode link to the 
computer give all the officials, from overman to engineer, accress to 
the system, thus enabling it to serve as support for a large number of 
decisions at both management and foreman level. 


53754 Planning for . of a 
mine for working deep and thick seams. Niy ivop Hi ata Iron and 
Steel Co. Ltd., Jamodoba, India); Ghose, A.K. pp Tl. ire 1-111.13.16 
of In Exploitation and beneficiation of mineral raw materials by the 
ro industry: a key to progress. Essen; Verlag Glueckauf GmbH 
(197 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. athena (May 1976). 

See CONF-7605143—. 

An attempt has been made to highlight some of the principal 
factors considered in planning for the development of a combined 
mine for a daily production of 5500 tons in Jharia Coalfield (India) 
for exploiting deep and thick coal reserves. An outline of the mine 
model chosen for this rationalization program, which involved the 
amalgamation of three existing mine units with fairly dispersed 
reserves, is presented. The problems of exploiting thick and contig- 
uous seams, and of seams already developed on are discussed 
and proposals for new methods are mooted. The choice of the level 
of mechanization, keeping in view the economics of application and 
the’need for trained manpower, is also examined. 


53755 State and development of modern open-cast mining tech- 
nologies in the G.D.R. Koziol, G. (VVB Braunkohle, Senftenberg, 
Ger.); Strzodka, K.; Eidner, G. pp II1.22.1-I11.22.10 of In Exploits. 
tion and beneficiation of mineral raw materials by the mining indus- 
try: a key to progress. Essen; Verlag Glueckauf GmbH (1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

The state and development of modern opencast mining tech- 
nologies in the G.D.R. are featured by an increased concentration of 
mining enterprises and the use of highly productive overburden 
conveyor bridges handling overburden of more than 60-m thickness 
as well as soln large-size equipment combinations. The growing 

auxiliary and secondary processes have to be streamlined, and inten- 
sification of all the processes as a whole has to be increased continu- 
ously by utilizing science and technology. Based on approved long- 
term programs lignite industry will develop as the most impor- 
tant primary energy supplier for the present and the future. 


53756 Testing and assessment of the F6-Hk machine. 
Bocsanczy, J. (Technical Univ. of Heavy Industry, aes a 
F). pp IV 8.11V.8.12 of In Exploitation and beneficiation of 

raw materials b aor OO. industry: a key to progress. =. 
Verlag Glueckauf GmbH (1 

From 9. <tc on Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

For some considerable time in the past, the F-tunnel 
ai Se eS ae ungarian mines. Prior to the 
further development of F6-Hk machines, currently being built, 
tests and measurements were carried out under ¢ conditions. 
In doing so, it was concluded that the of the machine 
required a modification. The motor rating of the built-in cutting head 
was not uate and the stability of the machine, especially when 
overloaded, much to be desired. Taking into account pro- 

modification, it is possible to achieve with a 60 kW 

motor rating a cutting performance of 20 to 25 m*/h in a 
aa? Raaseiins Gommgn ting ab-t> 40 3 Se: at 3000 N/ 
cm? compressive gth being to 45 m 
design of the technological mechanization chain, w task it i 
ensure the interplay of the various processes. 


GHK. (Peansyivana State Univ, Univeraty Part), Kogeimann, 
ylvania State Univ., University 
w.J. eee beneficiation of miner- 


al materials the 
Verlag Gleccheef Guakll (197 en 
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From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143— 

Different utilization of boom miners in North America com- 
pared to Europe is the focus of this paper. The technical advantages 
of the point-attack cutterhead are discussed based on rock cutting 
theory. The relative merits of various cutting and loading systems 
are pointed out along with information as to design improvements 
based on American use. Examples of best practice application of 
boom miners are provided from selected mining and construction 
projects. 


53758 Use of resin anchored bolts in mine roofs. Stouls, M.L. 
(Titanite Explosives Co., Pontaillr-sur-Saone, France). pp IV.22.1- 
IV.22.10 of Exploitation and beneficiation of mineral raw materi- 
als by the mining industry: a key to progress. Essen; Verlag Glueck- 
auf GmbH CITB 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

In all underground workings, roof and side support is de- 
signed to restrict rock movement. Resin held bolting, a new tech- 
nique, is beginning to lace all other forms of support. After 
describing the various methods in use, we shall explain the principle 
of resin bolting, its advantages, its practical application and its 
comparative results. Finally, current achievements and their essential 
characteristics are discussed. 


53759 Profile of basic 
mining and post-graduate improvement of the engineering staff. Ney 
R. (Academy of Mining and Metallurgy, Krakow). pp V.3.1-V.3.6 of 
In Exploitation and beneficiation of mineral raw materials by the 
“ste industry: a key to progress. Essen; Verlag Glueckauf GmbH 
1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

The actual situation in the mining industry is described; its 
role in the development of world economics (off-shore mining 
especially) and the ee directions of mining development, deter- 
mining the mining engin education profile, are presented. The 
engineering need, heed staf education based on the newest science 
and world technology achievements, is emphasized with a vision of 
the year 2000. Because of a rapid growth of new ideas in particular 
science branches, the necessity for post graduate improvement of 
mining engineers along with their work arises. This process is 
foreseen with close collaboration of science and industry. 


53760 Conditions of maintenance and methods for protection of 
intakes in the pit bottoms in Rybnik coal area mines. Kostrz, J. Przegl. 
Gorn.; 32: No. 10, 441-444(Oct 1976). (In Polish with English ab- 
stract). 

Causes of damages to intakes in the pit bottoms and rooms are 
given, and steps taken to eliminate or reduce then are described. 


53761 Assessment of workability of dirt partings in coal seams of 
the Lublin coalfield. Wojnar, W. Przegl. Gorn.; 32: No. 10, 452- 
457(Oct 1976). (In Polish with English abstract). 

On the basis of results of laboratory tests, geotechnical param- 
eters of dirt partings in coal are examined. The hardness of dirt 
partings reaches sometimes considerable values which, in certain 
areas and coal seams, may render difficult the mechanization of 
working. Results of tests of the Lublin Coalfield are compared with 
those of the Upper Silesian Coalfield. 9 refs. 


53762 Recent coalmining dev ts in Britain. Dunn, R.B. 
(Natl Coal Board, Engl). Aust. Min.; 68: No. 12, 22-24(Dec 1976). 

The emergent 4 during the last two decades of 
coalmining in Britain been the longwall face mechanization 
program, and the mechanization engineer now has a prominent place 
in the industry's technical and management structure. More recently, 
some of the techniques employed have been modified for use in the 
drivage of underground roadways to meet the needs of faster extrac- 
tion, and in pa particular to allow the industry to develop its 
potential for retreat methods of working where mining conditions 
are suitable. 


53763 Five years of operating ex: with 950-volt continu- 

ous miners. Cairns, R.A. (Aust and Steel Pty, Ltd). Min. Congr. J.; 
rom No. x 54-58(Jan 1977). 

rd-and-pillar systems, using continuous miners and shuttle 

cars, are ie principle mining methods in Australia, and in the Bs 
all of this ———_ has been supplied at 415 volts a-c. In 1 
longwall equi tt designed for 1100 volts was introduced 
statutory which had previously been adequate for = 
tages up to 600 a-c had to be reconsidered. These regulations were 
available as a reference when 950-volt machines were proposed. The 

lication of these machines has been an unqualified success and the 
ins made in 1971 in terms of increased operator safety and 


ms for modern 
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Se. machine availability and lower maintenance costs have 

completely vindicated. Of the 230 continuous miners in service 
page ia, some 130 are 950-volt machines, and with few excep- 
tions mining companies are specifying 950 volts on all new machines. 


53764 Safe transportation system 
Rhine-Westphalia coal mines. Hoischen, G.; Hackenberg, W. Glueck- 
auf; 113: No. 2, 59-64(20 Jan 1977). (In German with English 
abstract). 

afety aspects of trolleys are discussed, and results jake woe § 
atic experiments under various operating conditions are 
Means of explosion and fire protection are described, and a new rail 
— is introduced. Increase in transportation volume is noted. 
11 refs. 


53765 New for full face heading machines. Horst, H. 
Glueckauf; 113: No. 2, 70-73(20 Jan 1977). (In German with English 


abstract 

, ae advantages and technical difficulties of concept are 
analyzed. Large diameter machines, new support techniques, organi- 
zational i standardization, and planning are discussed and com- 
pared. 1 ref. 


53766 Development and examination of a new gliding plow at the 
mining technique experimental site of ‘Bergbau-forschung’, Ltd. 
Henkel, E.H.; Wildfoerster, H. Glueckauf; 113: No. 2, 73-79(20 Jan 


abstract). 

ew device incorporating advantages of plow with baseplate 
and guided on a gliding track, is described. Track covers full width 
of conveyor. Cutting and pressure controls results are compared 
= those of earlier types not having combined construction. 10 
refs 
53767 on ee et eee 
Holz, P. Coal Min. Process.; 14: No. 2, 71- ‘eb 1977). 

A current expansion by Witbank Colli heap a coal 

firm in the Eastern Transvaal, is highlighted. The expansion, w 
comes in the wake of a contract signed with Japanese steel interests, 
will increase the company’s annual output from 5.2 million tons of 
coal to 17.5 million tons. A coal crushing and plant which 
will meet the contract Mg neem for supply of a 
coking coal is also briefl ibed. 


53768 Wide web shearing at Hatfield Colliery. 
Bumstead, WE. od Coal Doncaster 


Colliery and subsequent undergro operational experience incor 
porating the horizontal version of the Rack-a-Track chainless haul- 
age system working on a 1 in 5 gradient. The results obtained from 
both facets of the exercise are given and the authors conclude that an 
extension to wide web shearing and probably buttock type mining is 
foreseeable. 


53769 Design loads for gateside 
Whittaker, B.N.; Woodrow, G.J.M. 
Min. Eng. 


packs and support systems. 
(Univ of Nottingham, Engl). 
(London); 136: No. 189, 263-275(Feb 1977). 

¢ purpose and ne gateside packs are reviewed 


and an account is given o' 


the more important 
of layout, — and t 


derivation, is discussed. Practical application of the results is de- 
= in relation to design of gateside pack support systems. 10 
refs. 


53770 MRDE's contribution to technological progress at the 
coalface. Tregelles, P.G.; Hartley, D. 0 ee OS ar aa 
Dev Establ). Min. Eng. '(London); 136: No. 189, 277-286(Feb 1977). 

Technological progress at the coalfece, made made thanks to the 
efforts of the National Coal Board’s Mining Research and Dev 
ment Establishment, is reviewed. The paper looks at at 
coalface and draws conclusions for conditions in U.K. These 
conclusions are that concentration of output on to a lower number of 
faces is essential if productivity of plant and of men is to increase, 
and that the present systems have sufficient slack within them to 
produce the results needed in the early 1980s. 


53771 Powered Shey Guardian 22 No: ; Thompson, E. (Gul- 
lick Dobson Int). Collie 225: No. 2, 96- eb 1977). 
Powered roof supports were introduced into itish coal 


perien: 
time. Control systems for 
oped to a stage where suppli 
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individual supports to sophisticated remote control of multiple units 
and this paper outlines ee of roof support development with 
particular emphasis on developments applicable to the mining indus- 
try of the United States. 


53772 High-output longwall face coalbrook collieries South 
— Wilkin, G. Colliery Guardian; 225: No. 2, 101, 103-104(Feb 
1 
A description if presented of the role of Eickhoff coal getting 
and conveying equipment in the development of a high output 
longwall face at rook Collieries in South Africa. The Eickhoff 
face equipment was obtained to prove the economic benefits of 
all-mining at the colliery. The mining machine used on this 
-output face is an Eickhoff double-ended ranging drum shearer, 
powdered by two 300-kW motors. 


53773 Trials with the B.J.D. in-web shearer at East Hetton 
Colliery. Brown, P.G. (Natl Coal Board). Colliery Guardian; 225: No. 
2, 106-112(Feb 1977). 

East Hetton Colliery--one of the few remaining working 
collieries in the South West section of the Durham coal field--was 
sunk in 1836. The remaining reserves are completely surrounded by 
abandoned collieries and to a large extent are either overworked or 
underworked by other now exhausted seams. The author describes 
trials with the BJD In-web shearer at this colliery in the NCB North 
East Area. The trials of this shearer have established that it is 
possible to aim for a 760 mm (30 in.) web. The average advance 
achieved at East Hetton was 700 mm(27.5 in.). 


53774 Underground coal mining research and development. 
Frantz, R.L. (Pa State Univ, University Park). Min. Congr. J.; 63: 
No. 2, 77-82(Feb 1977). 

A review if presented of activities in mine development, 
extraction systems, roof support, materials handling and haulage, 
electrical power systems, monitoring and communication systems, 
illumination, respirable dust controls, ventilation, methane drainage, 
training and systems analysis. 


53775 Surface coal mining--1976. Eadie, G.R. (Indiana State 
Univ, Evansville). Min. Congr. J.; 63: No. 2, 114-ii6(Feb 1977). 

Although no radically new piece of equipment was developed 
during 1976 that wi!l change the surface mining industry, there are 
several experiments of interest. The environmental clout has generat- 
ed interest in reclamation equipment development. The handling of 
topsoil has taken a new dimension for many operators who have 
needed help in meeting legal reclamation requirements. Purchase 
lead time required has been reduced for equipment. The technology 
advances in surface mining in 1976 were those brought about by the 
pressure of production demands. 


53776 egg eee dg pF ie er fee agg gdh on 
stopping. Noack, K.; Stegmanns, W. Glueckauf; 113: No. 3, 121- 
123(Feb 1977). (in German). 

report is given on an unusual increase of the methane 
content in the current of air of a longwall face, whose cause appears 
to be in mountain movements. The precautionary measures met, the 
measuring system for pressure difference and methane content as 
well as measured results are given. It is shown that the conventional 
monitoring of stopping dams with differential pressure recorders, at 
least at merely small differential pressures, do not allow a definite 
statement to be made on the flow direction. In such a case, addition- 
al monitoring of the methane content is recommended. 


53777 Annual report 1975 of the Main Mining Research Institute 
in Katovice. Szczurowski, A. (Glowny Instytut Gornictwa, 
Katowice — Glueckauf-Forschungsh.; 38: No. 1, 43-46(Feb 


7 ear 
om ‘contains selected research findings of the Main 
pages Research Institute in Katovice which are of interest especial- 
rg to foreign readers. The following issues are dealt with: Methods 
of coal getting and roof control; determination of the surface subsi- 
dence; mine supports; methods of blasting; fighting mining dangers 
underground; prevention of rock bumps; hazards of mine gas; pre- 
caution against coal dust explosions; mine ventilation; mine rescue 
and health protection; and liquefaction of coal. 


53778 Working of thick seams of inclined position in the Warndt 
Mine. Dietrich, W. Glueckauf; 113: No. 3, 111-114(3 Feb 1977). (In 


)- 

Shield supports used in mine are described, and additional 
devices adapted to inclined seams are introduced. Conveying sys- 
tems and coal-winning process are explained. Costs are compared 
with conventional procedure costs. 3 refs. 


analysis of coalfaces data with coal 


plows and 
Matthias, P.; rmann, K. Glueckauf; 
113: No. 3, agp pa Feb 1977). (In German). 
Results of comparative experiments in several mines are re- 
ported. Causes for machine breakdowns are related to coal-winning 
methods and seam thicknesses. Repair time duration is analyzed as 
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function of mining-organizational, electrotechnical, and machinery 
factors. 5 refs. 


53780 Aachen coal district: review of the history of the Aachen 
coal ome industry. Schunder, F. Glueckauf; 113: No. 3, tS 138 
Feb 19 

Over 800 years of production and ing are reviewed. 
Organizational and labor aspects, including miners training and 
education, are evaluated. 
53781 Ry re sy ery ete 
industry. P (Charbonn de Fr, Paris). Glueckauf; 113: No. 4, 173- 
174(17 Feb 1 tor?) (In German). 

Innovations in the field of machinery and operations involv- 
ing both practice and research in technical investigations centers are 
reported. Problem solving by specially organized teams is discussed. 


53782 Cutting excavation in the Lorraine district. Assayag, M. 
(Houilleres du Bassin de Lorraine, Freyming-Merlebach, Fr). 
Glueckauf; 113: No. 4, 193-200(17 Feb 1977). (In German). 

Cutting methods in horizontal and inclined seams using ma- 
chinery in various combinations are described. Experience with 
conveyors and cutter loaders is reported. 

53783 en ee ag, Neen reg yy ore 
D. (Houilleres de Lorraine, Freyming-Mariebach, Fr). Glueckauf; 
113: No. 4, 200-212(17 Feb 1977). (In German). 

Characteristics of deposits and equipment related to working 
methods are described. Experiments with modern machinery are 
evaluated and power supply requirements are listed. Production 
results due to modernization of equipment are reported. 


53784 High-efficiency coal seams of the Provence District. Dau- 
malin, C. (Houilleres de Provence, Fr). Glueckauf; 113: No. 4, 212- 
223(17 Feb 1977). 

In-depth analysis of basic characteristics of mining region is 
followed by description of mechanization, equipment for workings 
and conveying, and communications. Trends of short- and middle- 
range development plans are traced. 


53785 Application of heavy duty equipment in American mines. 
Pearey, J.T. (Natl Coal Board, Doncaster Area, Engl). Min. Eng. 
(London); 136: No. 190, 309-322(Mar 1977). 

Various types of heavy duty equipment operating in U.S. coal 
mines during the early part of 1976 are reviewed. The author 
explains the position with reference to the expanding longwall face 
installations as of efforts to increase US coal production and the 
involvement of the Bureau of Mines, especially with the monitoring 
of the new breeds of heavy duty mining equipment. The beng ans 
within the British mining industry is outlined with regard to this type 
of equipment and serves as a background for the subsequent visits to 
American mines, the last of which was utilizing longwall face 
equipment to extract a mineral considerably harder than coal. 4 refs. 


supports and cutting coal -_ as preconditions 

very thick seams. Goettig, P. (Bergwerks, Ahlen, 

Ger). Glueckauf; 113: No. 5, 259-266(3 Mar 1977). (In German). 

Extraction methods are compared in seams of varying thick- 

ness over 3m and over 4m. Operational experience is evaluated with 
shield supports of various types. 4 refs. 


53787 Verification of long roof bolts measurement method in 
crosscuts overworking. Markfeld, H. Glueckauf; 113: No. 5, 267-272(3 
Mar 1977). (In German). 

Planning of overworking and supplementary operations are 
discussed. Measurements procedures for three groups are described 
and complementary measuring methods are considered. Control 
shows accuracy of measuring procedure. 4 refs. 


53788 Problems of productivity-linked wages in the coal mining 
industry. Schraeer, H. Glueckauf; 113: No. 5, 288-296(3 Mar 1977). 
(In German). 

Analysis of extent of various remuneration systems is given. 
Bargaining procedures and work incentives adapted to coal mining 
are explained, and importance of productivity-based wage system is 
stressed. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 53716, 53741, 53762, 53764, 
53766, 53767, 53784, 53816, 53824 


53789 (PB—265466) Rail transportation requirements for coal 
con he des Mtoe Canaan london ia, Gan eee Ander- 
son, put tt Computer Services, oy PCT, 
ng Dec 1976. Contract D DOT-TSC-1000. 256p. NTI 
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The primary objectives of this study are to develop and 
gee rail industry estimates of the amount of coal that will move 
rail in 1980, the additional equipment and facilities required to 
handle the increased traffic, and the associated lead times involved. 
Other key report objectives are to describe present coal flows, 
associated operational policies and practices, and the interfaces with 


connecting or continuing modes of transportation. When possible 
1974-1980 comparisons for these factors are made to illustrate the 
magnitude and direction of expected changes in levels of operations, 
distribution and patterns. 


53790 (PB—265972) Final report and evaluation of the Ilok 4- 
micron coal grinding process. Soo, S.L.; Rieber, M. (Illinois Univ., 
Urbana (USA)). Dec 1976. Contract CO-05-60491-00. 67p. NTIS 
PCA04/MF AO1. 

This report evaluates a coal-grinding process designed by Dr. 
Krajeovic-Ilok. The process is evaluated according to the following 
criteria: (1) adequacy of the data; (2) process feasibility at 30 kWh/ 
ton; (3) capital and operating costs; (4) process equipment character- 
istics; (5) direct utilization, transport and storage; (6) colloidal pro- 
cessing and use; (7) national benefits; (8) technology availability and 
construction time; (9) comparison with other processes; and (10) 
recommendations. 


Methods of improving reliability of pulverized fuel prep- 
Dronov, Yu.D.; Luzin, P.M. Energ troenie; 
No. 9, 44-45(1976). (In Russian). 

It is argued that improving the pulverized fuel preparation 
systems is a complex problem which must be solved by research and 
development as well as by settlement of some organizational prob- 
lems. Scientific and design effort must be concentrated at the various 
stages of designing this equipment. The pulverized fuel preparation 
systems have to be optimized according to the criterion of rated 
costs, taking into pe. oo the reliability factor. Introduction of an 
open p.f. system improves the reliability and efficiency of boiler 
units. 


53792 Coal transportation by railroad: present and future. 
Hertog, J.H. pp 42-48 of In Proceedings of a symposium on coal 

“se. how and where to use it. Denver; Cameron Engineers, Inc. 
1 ’ 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

Burlington Northern railway's plans for taking care of in- 
creased coal transport are described. In 1970, Burlington Northern 
originated one unit train per day, by 1975 this was up to 11 per day, 
by 1976 to 15 per day and by 1977 to nearly 20 per day; by 1980 this 
is expected to reach 38 per day. Diesel locomotives assigned to unit 
coal trains were 39 in 1970 and 339 in 1976. Eight thousand 100 ton 
coal cars are involved with half being owned by customers, and the 
number will increase to 24,000 by 1980. Terminal loading and 
unloading facilities are described briefly. Dollar-wise Burlington 
Northern has spent $400 million on capital improvements and $1.4 
billion on roadway maintenance and expects to spend another $1 
billion in the next 5 years. a 


53793 Coal transportation by pipeline: present and future. Jen- 
nings, W.P. pp 49-57 of In hades of a symposium on coal 
i916) how and where to use it. Denver; Cameron Engineers, Inc. 
1976). 

From Symposium on coal dilemma) how and where to use it; 
Colorado Springs, Colorado, United States of America (USA) (31 
Jan 1977). 

See CONF-770133—. 

Although it is legal to transport coal by truck, barge or 
railway, transport by truck is impractical over the large distances in 
the western USA and there is no barge traffic in that arid area, so the 
railways are left with a monopoly which they prolong and protect 
by refusing permission for slurry pipelines to pass under the railroad 
rights of way. The few slurry pipelines which have existed have led 
to more efficient railway handling of coal (by unit trains) but it is 
estimated that pipeline transport would be less expensive (perhaps by 
one-half) than unit train transport. Further, railways are labor- 
intensive with 70 percent of their costs subject to inflation, while 70 
percent of pipeline costs are related to fixed capital investment and 
only 30 percent (labor, electric power and supplies) is subject to 
inflation. Therefore, the future situation should be even more favor- 
able for pipelines. Further, lines are safe, silent and without 
environmental problems; even ripe right of way can be used for other 

purposes. Water supply may be a problem. Pipelines, of course, 
require the transport of large tonnages between two fixed points for 
a long time; railways will still be required for a considerable amount 
of coal transport. (LTN) 


53794 Optimization of a system of pulverized fuel preparation 
with gas drying of Kuznetsk coal grades. Parilov, V.A.; Ushakov, 
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S.G. (Ivanovsk Power Eng Inst im. V.I. Lenin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 10, 135-139(Oct wh na Russian). 

Different schemes of - f. Se gas drying of fuel 
for Kuznetsk coal grades considered. They differ by their 
systems of purification and ow Si of utilization of the spent drying 
agent. The effect of the scheme of p.f. preparation on the control 
characteristics of a boiler unit regarding the condition of ensuring 
reliable removal of liquid slag is demonstrated. A technico-economic 
evaluation of schemes and their comparison with a hot-air drying 
scheme is carried out. The advantages of a pf. . system 
with an open diagram of drying with gases are shown. 


53795 Equipment for removing coke from a sloping ramp. 
W. German(FRG) Patent 2,533,394/B/. 21 Oct 1976. Sp. 
German). 

The invention concerns an equipment for removing coke 
from a sloping ramp by a roller attached to the lower end of the 
ramp to transfer the coke to a horizontal conveyor. The roller is 
hollow and has a circumferential opening in 
tion, which extends over the whole length of the roller but is 
slit over a small part of the circumference. The outside of the 
acts as a blocking rake, where the circumferential opening 
the removal of a certain quantity of the coke from the ramp. 
circumferential speed of the hollow roller is adjusted to the fe 
speed of the conveyer. 


53796 High speed underground locomotive manriding. Dunn, J. 
(Natl Coal Board, North Yorkshire Area, Engl). Min. Eng. (London): 
136: No. 188, 199-207(Dec 1976). 

A brief review is presented of the locomotive aygrest current- 
ly available for underground locomotive but mainly 
refers to the author's experiences with various diesel locomotive 
systems operating in the North East Area of the National Coal 
Board. New projects and new developments for underground loco- 
motive systems are covered as well as associated track, roadways, 
manriding cars, braking and safety systems. 


53797 Development of coal preparation 
Pickles, G.; Stewart, A.L. (Head Wrightson and Co, Engl). Colliery 
Guardian; 225: No. 1, 43-44, 47-48(Jan 1977). 

Recent advances made in coal preparation in the United 
Kingdom are reviewed. The coal pi tion industry in Great 
Britain has experienced considerable changes in recent years with 
varying social needs, changes in the raw feed entering oe and 
changes in emphasis on product requirements. These, 
improved technology and greater attention to environmen 
lems, corrosion and performance, etc., have all influenced the design 
of washeries. Currently coal provides around 40% of the U.K.'s 
energy requirements and coal’s share is likely to increase. 


53798 Problem of optimization of pulverized fuel — 


schemes and mills at high-capacity power units. 
Dobrokhotov, V.L; Levit, G.T. (ORGRES, USSR). Teploenergetika 
(Moscow); No. 1, 4-8(Jan 1977). (In Russian). 

Differences in the selection of p.f. preparation systems in the 
USSR and other countries are noted and analyzed. At present, p.f. 
preparation systems with intermediate bunkers and ball drum mills 
predominate in the USSR. It is found that, for the majority of solid 
fuels in the USSR, the most promising would be the application of 
direct-blowing p.f. systems. Medium-speed mills would be the most 
expedient for hard coal pulverization. Moist brown coal and peat 
could best be pulverized in p.f. systems with fan mills. 


53799 Large scale screening machines for primary screening in 
coal preparation plants. Hampel —_ M. Glueckauf; 113: No. 2, 80-85(20 
Jan 1977). (In German with nglish abstract). 

Characteristics of various types of machines are give and 
main operational phases are explained. Technical and cost compari- 
son is followed by examples from practical experience, and a combi- 
nation of various types is recommended. | ref. 


53800 United States coal preparation practices. Deurbrouck, 
A.W. (Bureau of Mines, Pittsburgh). World Coal; 3: No. 5, 24- 
26(May 1977). 

United States coal pr tion practices today are directed 
toward closed water circuits, the maximization of Btu recovery, fine- 
size coal washing, and three shift per day operation. 


53801 Industry based research and aids UK coal 
preparation plans. Jenkinson, D.E. (Mining Research and Develop- 
ment Establishment, Bretby, Eng.). World Coal; 3: No. 5, 27-30(May 
1977). 

All the major functions of research, development operations 
and the construction of major plants are fully integrated at er 
ters level under the NCB’s chief coal preparation engineer 


53802 Coal preparation in the Soviet Union. Deurbrouck, A.W.; 
Smithson, G.R. Jr. World Coal; 3: No. 5, 31-32(May 1977). 
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Three-product dense media separation, flotation reagent me- 
— heavy liquid centrifugal separation, and horizontal filtering 
trifuge dewatering are examples of current USSR practice. 


ag eat st 2 eee ane easing pions to Want Co 
Brinkmann, F. Industrieanlagen A.G., Humboldt 
Wedag, Bochum, Ger.). World Coal; 3: No. 5, 33-35(May 1977). 
Larger, more it equipment having higher throughput 
capacity yet requiring ls bildng area is helping to contain prep 


53804 Australian coal processing is essential link between pro- 
duction and consumption. Edwards, G.E. World Coal; 3: No. 5, “rs 


37(May 1977). 

ion of Australia’s high-ash coal has developed largely 
as a result of increasing export trade. Coal is now a top export 
earner. 


53805 ee © important to South African coal. 
Horsfall, D.W. World Coal; 3: No. 5, 44-47(May 1977). 

Already carried out to high standards, coal preparation in 
South Africa seems all set for major and exciting expansion in the 


53806 How India handles difficult coal cleaning problems. 
Sarkar, G.G. (Central Fuel Research Inst., Dhanbad, India). World 
Coal; 3: No. 5, 48-49(May 1977). 

India faces a number of coal preparation hurdles, including 
coals with difficult washing characteristics that require crushing to 
proper sizes prior to beneficiation. 


53807 Commercial potential of supercritical gas extraction of 
coal. Maddocks, R.R. (Catalytic, Inc., Philadelphia); Gibson, J 
World Coal; 3: No. 5, 5 y 1977). 

In these times of rapidly changing market requirements and 
competition between the various energy sources, coal preparation 
techniques must cover the broader economics of coal production. 


53808 Coal preparation economics for conversion processes. Sy- 
monds, D.F. (Birtley Engineering Co ™ Salt Lake City); Sarton, 
Se ee ee aoe y 1 

In these times of y changing market requirements and 
competition between the various energy sources, coal preparation 
techniques must cover the broader economics of coal production. 


COMBUSTION 


REFER ALSO TO CITATION(S) 53605, 53617, 53631, 53653, 
53666, 53678, 53699, 54223, 54224, 54704, 55065 


53809 (CONF-7505139—, os Effects of .--~ 
in pulverized fuel 


characteristics of coals on 
— R.P. (Combustion Engineering Inc., Windsor, Cry An Apr 


’ From Coal agglomeration and conversion symposium; Mor- 
ta West Virginia, United States of America (USA) (5 May 


In Proceedings of the coal agglomeration and conversion 


quale. 
oc are bsedom coal ak igh rank. ole most be 
coal High rank coals must be 


experience indicates that this is greatly 
of bituminous coals above 
paper relates the 
wiih volatile matter, alee cae of both total coal 
iiss pecoetiltae the come uate Inekies soapumaene Goon 
coal oxygen content, and particle surface phenomena. 
a (CONF-7505139—, aang & 235-238) Fluidized-bed combustion 
of coarse agglomerating coals. pong B.; Ehrlich, S. (Pope, Evans 
and — —— VA). Apr 197 
Coal agglomeration and incense 


sym 
es West Virginia, United States of America ny: re Many 
ecageengs & Ge cat cqyimpuation and covenion 


~~ s or /," screens may be fed 
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up of lime and ash particles. Sticky surfaces which form on the coal 
particles couple with bed particles which are dry. The coated coal 

les are thus prevented from sticking to other coal particles. 

ests have shown cf 83 oir, gf The bed weighs 100 o 150 
chen cn th Oncaea ite, a ft. The bed w to 150 
Ib/sq. ft. The ratio of air-to-coal is 9.0 Ib/Ib. Almost 10 to 15 percent 
Oe ne ee ae 
dust is collected and refired in a second fluidized bed. Sulfur oxide 
emissions are controlled by feeding crushed limestone with the coal 
at a calcium-to-sulfur mole ratio of 2.0. 


53811 (FE—1511-31) Pressurized bed combustion. 

tate tae apt, Ste 6. (National 

Research Development , London (UK)). Oct 1976. Contract 

EX-76-C-01-1511. 12p. re eh tine iw A0l. 

The pressurised fluidised bed combustor at the Leatherhead 

UK. lnbomory has bean modilied to operste with deuper tote ond 

higher fluidisation velocities. Effluents will be characterised in detail 
under an additional analytical programme contracted throu; 
ERDA for EPA. The plant is now in the final stages of assembly. 

Cansiledailian of suns eivcnentties sar Glien yas ont Tan 4 

now expected to start at the end of October. 


53812 (FE—2288-12) pose c aains and characterization of 
gaseous responsible for fireside corrosion in fossil fuel-fired 
systems. quarterly progress report, October 1—December 31, 
1976. Milne, T.A.; Beachey, J.E. (Midwest Research Inst., Kansas 
City, Mo. pee "4 Feb 197, Contract EX-76-C-01-2288. 23p. Dep. 
NTIS, PC A02/MF AO1. 

"The direct, high-capacity, free jet, molecular beam sampling 
system, designed and constructed for this program, has been tested 
for performance and sensitivity. These tests involve both one atmo- 
sphere permanent gases and CH,-air flames with and without the 
addition of fine KHCO; powder. Sampling one atmosphere argon 
through the 0.020 in. conical flame sampling orifice resulted in the 
expected amount of Ar2 for an isentropic, shock-free expansion. 
Tests with air and CH,-air flames showed complicating phenomena 
and troublesome interferences to be expected in coal-air flame sam- 
pling. Tests with KHCOs added to the CH,-air flame revealed 
random noise spikes caused by impact of the particulate matter 
somewhere in the quadrupole mass spectrometer. Even with such 
interference, K* could be detected at the 10 ppM of neutral species 
level, indicating that we should proceed directly to a search for such 
species in coal-air flames. 


(GFERC/QTR—177/2, pp 33-37) Fluidized-bed combus- 

tion of La soatty sockesbeal guinoons 9 om See ae ati 
n ly tec rogress report, January— : 

se ee ting coal sulfur retention on the alkaline ash 

of Western coals and lignites using a fluidized-bed combustor are 
being performed at GFERC. Studies conducted during the second 
quarter used a Beulah, North Dakota lignite to determine the effects 
of various fluidized-bed operating parameters on sulfur retention. 
The parameters studied were: average bed temperature, air-fuel 
ratio, superficial gas velocity, and to a lesser extent, average coal 
particle size. Preliminary results indicate that the retention of coal 
sulfur varied from 38 to 58 pct. Variables that significantly affect 
sulfur retention are average bed temperature and air-fuel ratio. 


53814 (GFERC/QTR—77/2, pp 38-43) Control of ash fouling. 
4 ate BD cectateat March 1977. 
progress report, January— 
of oiler heat transfer surfaces by ash from low-rank 
coals Po 3 continuing problem resulting in significant reductions in 
boiler peak load capacity, efficiency, and availability. The lem 
has been found to be closely related to the concentration of sodium 
in the coals, with the ash content of coal also being a factor. No 
effective means has yet been found for preventing formation of fire- 
side ash deposits in the combustion of coal with high sodium levels. 
Progress has been made but additional work is necessary to resolve 
the problem. A pilot pulverized-coal combustor of 75-Ib/hr 
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O.I1. (Cent Boiler and Turbine Inst, USSR). Teploenergetika 
(Moscow); No. 9, 47-50(Sep 1976). (In Russian). 

Spatial distribution of radiation fluxes in the furnaces of a PK- 
39 boiler fired by pulverized Ekibastuz coal is obtained. Quantitative 
characteristics of reradiation in the horizontal and vertical sections 
of the fuel spray are presented. Radiation characteristics in the layer 
of the furnace gas adjacent to the furnace wall are determined. 


53816 Duration of combustion of p.f. particles of Vuznetskcoal of 

the D, G, GZH, and SS grades. Babii, V.I.; Serebryakova, A.G.; 

Popova, L. F.; Novitskii, N.V.; Martynova, M. i. (All-Union Heat Eng 

—, USSR). Teploenergetika (Moscow); No. 1, 13-15(Jan 1977). (In 
ussian). 


perimental ae ae are presented on the duration of ignition 
and aes aon uel particles of Kuznetsk coal grades. 
Experimental ge are presented that are necessary for the 
calculation of the ignition and combustion of the p.f. of the indicated 
coal grades in boiler combustion chambers. They can be utilized in 
designing furnace arrangements. 


53817 Inert coal macerals in combustion. Nandi, B.N.; Brown, 
T.D.; Lee, G.K. (Can Metall Fuel Res Lab, Ottawa, Ont). Fuel; 56: 
No. 2, 125-130(Apr 1977). 

This paper describes one aspect of a program undertaken to 
establish the suitability of two unknown coals for use in large utility 
boilers in eastern Canada. A prerequisite of the planned experiments 
was to ensure that the pulverized-fired pilot-scale experimental 
boiler could burn the coals with a high degree of burn-out, i.e. low 
carbon in the fly-ash. 4 refs. 


53818 Slag deposits in coal-fired boiler furnaces: some novel 
approaches. Austin, L.G. (Pennsylvania State Univ., University 
Park). Earth Miner. Sci.; 46: No. 8, 57, 60(May 1977). 

Research programs on slag deposits in coal-fired boilers are 
described: tests in small boilers, electron microprobe analysis of coal 
particles and studies of the contact angle of slag droplets of different 
composition. (LTN) 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 53646, 53664, 53727, 53748, 
53759, 53767, 53788, 53807 


53819 (ANL/SPG—1) Survey of electric utility demand for 
western coal. Asbury, J.G.; Kim, H.R.; Kouvalis, A. (Argonne 
National Lab., Ill. (USA)). Jan 1977. Contract W-31-109-ENG-38. 
73p. . NTIS, PC A05/MF AOl. 

report presents the results of a survey of electric utility 
demand for western coal. The sources of survey information are: (1) 
Federal Power Commission Form 423 data on utility coal purchases 
covering the period July 1972 through June 1976 and (2) direct 
survey data on utility coal-purchase intentions for power plants to be 
constructed by 1985. Price and quantity data for western coal 
consumed in existing plants have been assembled and presented to 
illustrate price and market-share trends in individual consuming 
regions over recent years. Coal source, quality, and quantity data are 
presented for existing and planned generating plants. 


53820 (CONF-7604138—1) Financing new coal mine develop- 
ment in the decade ahead. Wilson, W.W. (Continental Illinois Nation- 
al Bank and Trust Co., Chicago (USA)). 1976. 17p. Illinois National 
Bank and Trust Co., Chicago, IL. 

From American Mining Congress 1976 Financial Conference; 
Phoenix, Arizona, United States of America (USA) (9 Apr 1976). 

Methods of financing coal mine development and production 
in the past are reviewed. If the industry is to raise the capital needed 
for the anticipated expansion in the next 10 years, it will probably 
have to generate about half of the needed amount (about $1 billion 
per year) by retained cash earnings in order to justify credit for the 
other half. Some potential problem areas are mentioned briefly: 
disruptive regulatory and environmental actions, labor problems, 
legislation (e.g., barring oil company ownership of coal mines), etc. 

problems are in addition to the inherent risks involved in coal 
mining. (LTN) 


53821 Important Spanish mining projects. de la Cuadra, L.; 
Prado, J. pp 1.10.1-1.10.11 of In Exploitation and beneficiation of 
mineral raw materials by the mining industry: a key to progress. 
Essen; Verlag Glueckauf GmbH (1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605 143—. 

In this work, it has been shown, in the first place, how 
important the Spanish mining is as compared with other industrial 
activities. The following is a brief description of high priority fuels 
and metallic minerals mining whose summary is given in the en- 
closed statistical tables. Finally, the main mining projects which are 


COAL AND COAL PRODUCTS 5593 


now being developed have also been presented. These projects have 
been promoted in order to achieve a greater balance in our minerals 
and metals trade balance, keeping in mind the present problem 
worldwide with raw materials. 


53822 Computerized systems of control and analysis of costs = 
the coal mining industry. Pawele elczyk, E.; Mastej, R.; Miriorska, L. 
— Gorn.; 32: No. 10, 444-452(Oct 1976). (in Polish with English 
abstract). 

A model of an integrated computerization of Rely ige Dn 
cation and analysis of costs in coal mines is 
of the system used are discussed along with methods of accoum't 
the records and control > fenctionsl running including eller methoc 
comparative analyses. The computer- 
ized systems is given stressing their fincas which accomplish the 
control and assessment of effectiveness of production processes in 
coal mines and allow to attain better results by transferring the 
experiences of one mine to another. 6 refs. 


53823 Charbonnages de France in business year 1975, Kerstan, 
F. Glueckauf; 113: No. 2, 97-100(20 Jan 1977). (ir (In German with 
English abstract). 

Production and exports figures are analyzed. ing con- 
ditions and price development are reviewed, and financial ts and 
investment policies are considered. Wages and personnel survey is 
given. 


53824 Canada processes coal to satisfy a demanding market. 
Tibbetts, T.E. (Dept. of Energy, Mines and Resources, Ottawa). 
World Coal; 3: No. 5, 21-23(May 1977). 

Si ificant growth in Canadian coal produstita thes boosted 
demand for beneficiation facilities to p: more coal to domestic 
and export standards. Operators are meeting the challenge. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 53740, 53745, 53750, 53752, 
53760, 53762, 53764, 53765, 53774 


53825 (PB—265931) Locating miners in smoke-filled mine open- 
ings with infrared imagers. Report of investigations 1976. 

R.M.; Lombardi, J.A. (Bureau of Mines, Denver, Colo. 

Denver Mining Research Center). Dec 1976. 22p. (BM-RI—8192). 
NTIS PCA02/MF AO1. 

Calculations based on data obtained from measurements of 
smoke from coal-fired powerplants predict that infrared imagers will 
be useful tools for smoke vision. Infrared imagers operating in the 3- 
to 5-micrometers _—— region have been son seaented for this "ot 
pose. A mine opening 110 meters long was filled with smoke 
burning coal, and two men, wearing breathing apparatuses, moved 
through the smoke to serve as targets. The men were detected and 
identified at 80 meters. 


53826 (PB—265953) Mine inspection records study. Information 
circular, Jan 72—Dec 74. Conroy, G.J.; Harrison, G.; Simmons, J. 
(Bureau of Mines, Pittsbur; Pa. (USA). Pittsburgh 

Safety Research Center). 1976. 17p. (BM-IC—8726). 
PCA02/MF A01. 

The report summarizes the results of a study of mine inspec- 
tions records covering 2,200 mining installations over a 3-year period 
ending December 1974. Tables show the relative 
violations of certain provisions of the Coal Mine Health and Tad 
Act of 1969 in particular areas of concern, such as circuit breakers, 
grounding, and permissibility. Examples of past use of the data and 
analyses are presented. 


53827 Methanometric protection in methane areas. Kozlowski, 
B. Pr.egl. Gorn.; 32: No. 10, 434-441(Oct 1976). (In Polish -with 
English abstract). 

Principles of protection at longwall faces, roadways and near- 
the-shaft rooms in gassy areas are presented and commented as 
statutory in the Polish coal mining industry. The status being in 
force in the Soviet mining is also presented. 5 refs. 


53828 Driving development headings in seams liable to rock 
bursts. Airuni, A.T.; Nikolin, W.1; Bolszynsky, M.I. Przegl. Gorn.; 
32: No. 11, 482-487(Nov 1976). (in Polish with English abstract 
Methods for ‘orecasting and preventing coal, rock and gas 
bursts in USSR during driving development headings are described. 
Methods are given for controlling the effectiveness of 
and measures aiming at elimination or reducing the burst hazards. 10 
refs. 


53829 Prevention of firedamp hazard and coal dust explosions 
caused by rock bursts. Matuszewski, J. on ot gpg 32: No. 11, 487- 
492(Nov 1976). (In Polish with English abstract 

Factors involving the origin of hazards are discussed; forma- 
tion of firedamp explosive concentrations, dangerous zones before 
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the coal dust explosion and initiations of explosions. Formulae are 
derived which ine the increase in p hazard after a 
rock burst. An example of firedamp and coal dust explosion caused 
by rock burst is given and preventioin measures are suggested. 5 refs. 


(London, 36 No. 188175 Tea(Dec $976) Pequot 
; 136: No. 188, 175- q 

this reviews the experience of inrushes and describes 
an incident where there was a flow of water from opencast coal 
quarries into active deep mines and where there was an inrush of 
water from disused workings which were being dewatered. The 
paper stresses the difficulty in obtaining a single answer which will 
cover adequately all situations in which accumulations of water may 
be a threat, and lists items to be considered in a more flexible 
approach to such situations. The incidents described revealed weak- 
nesses in the legal framework relating to water dangers and the 
paper singles out amendments which have been proposed. 7 refs. 


53831 Subsidence management in the North Derbyshire area. 
Smedley, N. (Natl Coal Board, North Derbyshire Area, Engl). Min. 
Eng. (London); 136: No. 188, 185-193(Dec 1976). 

Brief reference is made to the principles of subsidence engi- 
neering, followed by an outline history of the important legislation 
defining the National Coal Board’s working rights relative to surface 
liabilities. Examples of preventive measures which may be used to 
mitigate the effects of ground movements are discussed, together 
with the way in which some of these measures hve been used in 


specific cases. 


53832 Methodology of studying occupational accidents. Quinot, 
E. (Inst Natl de Rech et de Secur, Fr). Ann. Mines; 183: No. 1-2, 23- 
34(Jan-Feb 1977). (In French). 

An accident is rarely due to mere chance but, more often, is 
the brutal consequence of disturbances in the normal activity of a 
complex man-machine system in industrial enterprises. Then, he 
describes the three steps which must be taken to prevent accidents at 
work. These are: (1) Analysis of accident cases that ought to focus 
not only on the accident itself and those — it but that covers 
the precedents of each fact having an influence on the accident; (2) 
Research of similarities and singling out of ‘potential factors in 
accidents’; (3) Use of the obtained information to prevent accidents. 


53833 Hygiene and safety in mines. Koch, L. (Minist de I'Ind et 
de la Rech, Fr). Ann. Mines; 183: No. 1-2, 35-42(Jan-Feb 1977). 

The most important and urgent problems posed by the im- 
provement in mine working conditions--those regarding the safety 
and hygiene of miners--are dealt with. The supervision of mines by 
the Service des Mines is examined along with possible interventions 
by the Administration which, in the case of mines and quarries, 
covers a much broader area than in the case of other industries. Also 
studied are some major problems of the extractive industry: the 
recession affecting coal and iron mines, specific hazards in mines, 
and some aspects (other than hygiene and safety) of improving the 
mine working conditions. 


53834 Ventilation at West Cannock No. 5 Colliery. Plant, R. 
(North Staffs Polytech, Stoke-on-Trent, Engl). Colliery Guardian; 


225: No. 1, 9-13(Jan er 

West Cannock . 5 Colliery is situated on the edge of 
Cannock Chase, Staffordshire, in the National Coal Board’s Western 
Area. The colliery is in a geologically disturbed area and its work- 
ings are restricted in width by the cover line protecting workings on 
one side and the boundary with Littleton Colliery on other. This 

is a natural boundary consisting of a severely disturbed 

area of faulting. It is these limiting factors on the methods of 
working the colliery take which have resulted in the various s: 
of ventilating the colliery. This paper shows in some detail the 
ventilation problems which had to be faced and how they were 
overcome. 


53835 of methane inflow on pressure relationships at 
the stopping. Noack, K.; S W. Glueckauf; 113: No. 3, 121- 
123(3 yp 3 (In German). 

Un y high methane concentrations in a Ruhr coal mine 
are analyzed, and gas burst prevention measures are ; 
Results of measurements show that a modified anemometer at the 
stopping can indicate sudden changes in gas concentration and steam 
velocity. 2 refs. 


means of dust 
Pickering, A.J.; Aldred, R. (Natl 
ire, Engl). Min. Eng. (London); 136: 
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the headings. A number of successful trials at both intake and return 
ide headings in various seams and collieries are described, along 
with the excellent results obtained. 13 refs. 


REGULATIONS 


REFER ALSO TO CITATION(S) 53704, 53720 


PETROLEUM 
REFER ALSO TO CITATION(S) 54649, 54688, 54873 


RESERVES 
REFER ALSO TO CITATION(S) 54658 


53837 Significance of North Sea oil for energy supplies to West- 
ern Europe and the Federal of Germany. Grathwohl, M. 
Meerestechnik; 8: No. 1, 1-8(Feb 1977). (In German). 

The analysis of the structural development of primary energy 
consumption in the world, Western Europe and the Federal Repub- 
lic of Germany indicates that oil will remain the main energy source 
until the end of the 20th century. A considerable improvement in the 
supply situation of Western Europe can be expected from the 
exploitation of oil reserves in the North Sea. This will lead to a 
rearrangement in the of the oil producing countries. In the 
1980's, the United Kingdom and Norway will rank among the 
world’s major oil producing countries. The outstanding itical 
factor of North Sea oil lies in the considerable reduction in Western 
a dependence on non-European countries for mineral oil 
supplies. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 53912, 53936 


53838 (AD-A—039032) Information processing for oil and gas 

exploration. Volume 3. A time-domain to seismogram 

sis for layered media. Interim technical report. Nahi, N.E.; Mendel, 

J.M. (University of Southern California, Los eles (USA). Elec- 

— a Lab.). Jun 1976. 61p. (USCEE—490). NTIS PCA04/ 
AOl. 

Time-domain equations, state s equations, were obtained 
for a model of a horizontally stratified nonabsorbtive earth with 
vertically traveling plane compressional waves. It develops a com- 
plete model which generates —— and all multiples; a primaries 
model which generates just the primary reflection components of a 
seismogram; and a secondaries model which generates just the 
secondary reflection components of a seismogram. 


53839 Experimental study of neutron fields in homogenous hy- 
drogen bearing media. Kozhevnikov, D.A.; Mar’enko, N.N; Markha- 
sin, M.I.; Khavkin, V.S. (Moskovskij Inst. Neftekhimicheskoj i Ga- 
zovoj Prom i (USSR)). pp no.111 p.40-56 of In Yaderno- 
fizicheskie metody yg a rod i nasyshchayushchikh 
ikh flyuidov. — 111. Moscow; Nedra (1974). (In Russian) 


A series of iments is described, in which spatial distribu- 
tions of thermal epithermal neutrons were measured in homo- 
neous media whose humidity was varied within a wide range. 
Experiments were conducted by an analogue method in sandstone 

limestone. Dimensions of the model minimized the influence of 
marginal effects to the sonde lengths of approximately equal to 100 
cm. Constancy of the volume density of the models was checked by 
ing. Variation in the water content of the medium was 

ing certain amounts of snow into sand and of polyeth- 

chips. Humidity of the resultant media was 

methods. The results of measurements of 


iques for 


for analyzing the possibility of applying neutron 
estimating the porosity and gas-saturation of real strata which are oil 
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In 1971-1975, oil and gas exploration was carried out in the 
Pre-Caspian angy oe Ustyurt, Mangyshlak, Chu-Sarysuy depres- 
sion, and East Aral area. Two thirds of the drilling work was 
concentrated in the territory of the Pre-Caspian depression and 
Buzachi peninsula. Regional commercial petroleum and gas pros- 
pects in subsalt (Pre-Kungur) deposits in the Pre-Caspian depression 
in its fringe zones has been established, a new promising oil- and gas- 
bearing area was discovered on the Buzachi peninsula, and commer- 
cial gas-bearing deposits have been proven in the Chu-Sarysuy 
depression. Altogether 17 oil and gas deposits have been discovered. 


53841 Results of exploration and prospecting for oil in Kalinin- 

grad region. Mazur, V.B.; Shakhodanov, V.A.; Al'ter, S.M.; Nika- 

— , E.S.; Korbukh, Yu.A. Geol. Nefti Gaza; No. 11, 33- 36(1976). (In 
ussian). 

e geological structure of the area (formerly East Prussia) 
and the state of exploration and prospecting for oil and gas is 
considered. Oil and gas shows are fixed in the Middle Cambrian and 
Devonian d its. Commercial fields have so far been discovered 
only in Middle Cambrian sandstone formations. The level of the oil- 
bearing potential increases from east to west. The extent to which 
structures are filled with oil also increases correspondingly. 


53842 Changing emphasis in West Germany's oil industry. Pet. 
Rev.; 30: No. 354, 329-333(Jun 1976). 

Faced with increases in crude oil prices, West Germany 
has during the past two years been concentrating on expanding its 
exploration and production operations, with less emphasis than until 
now on downstream activities. These and other changes are dis- 
cussed. For example, new methods of recovery from existing fields 
are now being used, especially tertiary recovery methods. Also 
discussed are the changes that have taken place in the refining 
sector, import patterns and expansion plans. 


53843 New surge of interest in Irish offshore sector. Pet. Rev.; 30: 
No. 355, 395-399(Jul 1976). 

Ireland is dependent on imported fuel for well over three- 
quarters of its energy supplies. Exploration and development are 
therefore being encouraged off the Irish coast. Discoveries, current 
development and future plans are discussed. A map of drilling rights 
accompanies the article. 


53844 New frontiers in diving technology. Davidson, L. Pet. 
Rev.; 30: No. 360, 645, 647(Dec 1976). 

Development of new oilfields in the North Sea and explora- 
tion elsewhere has resulted in the performance of increasingly com- 
plex tasks at greater depths. Divers breathing a mixture of helium 
and oxygen work regularly at over 500 ft, while a successful dive has 
been carried out to 1070 feet off the coast of Labrador. New British 
safety regulations have mandated the use of a diving bell below 150 
ft. In June, 1976, two divers went down to 977 ft and spent 15 
minutes outside the diving bell on the seabed carrying out a routine 
task. Safety precautions also have caused the maintenance of a team 
of doctors in Aberdeen trained in hyperboric medicine. Although 
new submersibles will affect the future of individual divers, there is a 
role for a new type of diver--for a highly-skilled technologist, 
capable of handling complex technical tasks on the seabed. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 53606, 53842, 53843, 53844, 
53908, 53910, 55206 


53845 (BERC/TPR—77/1) Commercial scale 

enhanced oil recovery by micellar-polymer flooding. M-1 project, 
design report. Knight, B.L. (ed.). (Marathon Oil Co., Findlay, Ohio 
(USA)). Apr 1977. Contract EX-76-C-01-2242. 16Ip. Dep. NTIS, PC 
A08/MF AO1. 

Activities in a commercial scale demonstration of enhanced 
oil recovery by the Maraflood process are reported. The project is 
situated in southeastern Illinois near the town of Robinson. This 
location is in Crawford County, approximately 50 miles southwest of 
Terre Haute, Indiana. The M-1 Project reservoir is a classic example 
of deposition by a meandering river with migrating point bars. Sand 
thickness varies from zero feet on the eastern edge of the project to 
about 60 feet in the center. Both multiple sand bodies stacked one 
above another and isolated sand lenses, found above and below the 
main sand, occur in the M-1 Project. Streamline and flood front 
modeling work have been done for the M-1 Project using a steady- 
state flow, unit mobility, piston-like displacement computer model. 
This work was used to estimate the pore volume for all patterns, 
including unconfined asymmetrical patterns, and to evaluate the 
effects of water injection at the project periphery. Data input to the 
streamline model included a net sand isopach and an isoporosity 
_ both generated during this study. One conclusion reached from 

modeling work was that — water injection 
pe pm ge = nye amount of process 


PETROLEUM 


nD for injection into the outside row of project injectors. 
53846 (BERC/TPR—77/2) en mae a 


hanced oil recovery by miceller-polymer 

ties report. t, B.L. L (ed) (arathon 

(USA)). Apr 19 Ceameat EX SCOOT DAE I itp Der SPC 
A06/MF 


AOl. 
ERDA and Marathon Oil Company contracted together 

commercial scale Gamaeention af Sinan meena ie 
Maraflood (TM) oil recovery process. This M-1 Project is located 
within Sections 15, 16, 21 and 22, T6N, R13W, Crawford County, 
Illinois, encompassing approximately 407 acres of Robinson Sand 
reservoir developed in the first decade of the century. The area 
covers portions of several waterfloods developed on 1 
in the 1950's that were approaching their economic 

describes all M-1 Project Fl mens Pvaagt sen the 
eS how they operate: (1) wells ( 
and completion); (2) pare facility; (3) injection facility; 
various service systems required during project development 
operation. (48 fig, 7 tables) (DLC). 


(BERC/TPR—77/5) North Burbank Unit Tertiary Re- 

covery Pilot Test second annual report, May 1976—May . 

Trantham, J.C. (ed.). (Phillips Petroleum Co., Bartlesville, Okla. 

oe 3 Aug 1977. Contract EY-76-C-02-0021. 200p. Dep. NTIS, 
PC A09/MF AOI. 

During the second year of the cooperative project jointly 
funded by Phillips Petroleum Company and the other Working 
Interest Owners of the North Unit with the United 
States Energy Research and Development inistrati 
conditioning was completed on August 2, 1976, and 
injection was begun. The surfactant injection phase spanned a 
period ending September 15, 1976, and the first of 
polyacrylamide slug (2500 ‘ppM) was begun. the 
reporting period five phases of the polymer had been i 
the sixth, 600 ppM, was in progress. about 
tertiary oil production was confirmed and total 
reached a level of 185 BPD at a water/oil ratio of 65 
the project year, May 15, 1977. A total of about 1 
tertiary oil had been produced. Polymer injection is expected to 
complete by the end of 1977 and Gok ¢ oil production is anticipated 
about the end of the third project year. 


(COO—0039-5) Interfacial effects in the recovery of resid- 
studies at Northwestern . Annual 


tt 


rae 
LER 
Geeta ts 


53848 
ual oil by displacement: 
report, March 1, 1976—February 28, 1977. Seog Sg 


Kovitz, 

A.A. (Northwestern Univ., Evanston, Ill. (USA)). 1977. Con- 
tract EY-76-S-02-0039.M001. 12p. Dep. NTIS, PC A02/MF AOI1. 

The investigation was initiated with a static analysis of the 
displacement of an oil segment by an aqueous surfactant solution 
through a capillary whose radius is a sinusoidal function of axial 
position (Oh and Slattery 1976). While this discussion is helpful 
clarifying some aspects of the lacement problem, it can say 
nothing about the effects attributable to the surface viscosities. For 
this, the displacement is recognized as a dynamic The first 
dynamic problem was made as simple as possible while still preserv- 
ing some degree of realism. An analysis of the poy mec 
by a liquid in a straight capillary tube of uniform diameter 
that the interface moves with a constant speed is being cond 
First results are expected within four months. 


53849 (COO— 0039.9 ee 


1977. Contract EY-76-S-02-0039. 
Objectives are to measure 
the oil-water interfacial shear viscosity, nar the gory 
tension. Progress is reported, but no hard data are given. (DLC) 


53850 Enhanced oil-recovery methods. Howell, W.D.; Johnson, 
F.S.; Johansen, R.T. (Bartlesville Energy Research Center, prone thang 
17-23 of In Resource recovery. Albuquerque, NM; 

ety of Mechanical Engineers (1975). 


From 15. Se a rE ee 
Mexico, USA (6 
See CO) 


re ee en eee 
for crude oil have cai pene iia © ae 
methods. Three enhanced 


to work are discussed. The first meeting is fluid-i i 
cents OO ee i 
i riba ne ern 


the petroleum 
Micellar fluids, surfactants, and as cable wile 
ry. A second classification ee oedema pet ny <a 
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introduce heat into the reservoir to reduce the viscosity of the oil. 
a eens Clears eee see een ov Ole 
category. The third category is miscible-fluid displacement. Gas or 
liquid hydrocarbons and carbon dioxide are in this category. 


53851 Problem of the effect of phenols on the setting of portland 
cement plugging-back mortars. Mamulov, F.G.; Tikhomirov, A.A. 
Corresp Inst of Soviet Trade, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 9, 23-28(1976). (In Russian). 

The effect of phenols of different classes on the setting times 
and structural and mechanical properties of Og fe ra 
ee It is found that phenols with paraposition of functional 

eee ee 

Roce of canes exttitn: winone and adurol, and the amino- 

ls, amidol and methol, can be proposed as grout setting retard- 
ers. Their retarding effect lasts 6 hr or more. Pyrocatechin can be 
used as an active accelerator of grout setting. The mechanism of 
these phenomena is explained. 


(Az SSR Eng-Const Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 9, 29-33(1976). (In Russian). 

A problem related to the investigation of hydrodynamic 
Se ee ee 
taking into account the presence of a permeable stratum, is consid 
ered. On the basis of a solution of differential equations of motion of 
a viscoplastic fluid in an annular space under appropriate boundary 
conditions, analytical formulas are obtained which characterize the 
dependence of the 2 ae gee (pressure and flowrate) 
on the mechanical properties of the drilling fluid, the design of the 
borehole and the characteristics of the permeable stratum. The 
investigations presented permit elaboration of practical recommen- 
— to prevent absorption of the flush fluid by strata and exuding 
Tom strata. 


string of pipes 
D.Yu. (L’vov Polytech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 9, 34-38(1976). (In Russian). 

Particular cases of sinking a string of drilling pipes into a 
borehole filled with a fluid are analyzed and possible effects obeying 
the law of Archimedes are shown. Attention is drawn to the errone- 
ous views of some authors on the effect of the hydrostatic pressure 
or of the Archimedes ejection force on the stability of the set — of 
pipe string equilibrium. 


Zaved., Neft Gaz; No. 9, 39-42(1976). (In Russian). 


Results of experiments regarding the displacement of a multi- 
component hydrocarbon mixture by water, using models of a ‘dry’ 
and a ‘wet’ stratum, are presented. The mechanism of 
of a two-phase hydrocarbon mixture by water is revealed and 
characteristics of variation of the composition of the extracted gas 
eS Gs condegeats Commies ts & te She course af Giegincament ate 


at low rates of 


oil-water Tikhenko, 
Inst, USSR). Izv. Vyssh. Uchebn. ‘Zaved., Neft Gaz; 
46(1976). (In Russian). 
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53857 Boundary effect compression of a bar within a 
; Sesyunin, N.A. ’ State Univ, 


cylindrical cavity. Lebedev, N 
a Izv. Vyssh. Uchebn. pai ‘Neft Gaz: No. 9, 19-22(1976). (In 
ussian). 


loss of longitudinal stability by a homogeneous round bar 
compressed by a lengthwise-constant force within a cylindrical 
cavity is considered. It is shown that the bar, after the first contact 
with the cylinder wall, has the so-called ‘transitional’ sector asymp- 
totically c ing over into a spiral line investigated earlier by a 
number of au! The shape of the bar along its entire length, from 
the hinge to the spiral line, and the law of variation of bar pressure 
the cylinder wall are determined. This is important for the 
investigation of transversal vibrations of a turbodrill in a borehole. 


53858 U = pumping unit sizing as recommended by API- 
RP-11L. D. (Lufkin Ind Inc, Tex). J. Can. Pet. Technol.; 
15: No. 1, 45-51 ie Mas 1976). 

With well over 250 case histories in the form of dynamometer 
cards taken all over the world in the last decade, the author finds it 
appropriate to review the API recommended method of sizing of 
ee, CO ee 8 SS a ee ee 

dynamometer cards taken covered a wide range of well condi- 
tions and included numerous combinations of gear box sizes and 
ee ee ee 
minimum polished rod loads taken from each dynamometer car 
compared with these same values as computed by the API aethed 
as well as the old conventional (Mills) method. Calculations are 
made for the identical well conditions as shown on each dynamo- 
meter card, and deviations between measured and calculated results 
are plotted and analyzed. 


53859 Micellar solution flooding: field test results and 
improvements. Earlougher, R.C. Jr.; O'Neal, J.E.; Surkalo, H. - 
thon Oil Co, Littleton, Colo). J. Can. Pet. Technol.; 15: No. 1, 52- 


apes «4 1976). 
briefly describes the micellar flooding process, 
~_ A. 4 of three field tests, describes a core flooding technique 
r process evaluation, presents a new process for direct sulphona- 
tion of crude oil and the manufacture of micel solution in the field, 
and summarizes process economics. The paper also comments on the 
future development and application of the process. 18 refs. 


53860 Pattern oversweep in nine-spot waterflood pilots. Dran- 
chuk, P.M.; Peters, E.J. (Univ of Alberta, Edmonton). J. Can. Pet. 
—— 15: No. 1, 60-63(Jan-Mar 1976). 

A laboratory study was conducted on isolated and y 
confined five- and nine-spot waterflood patterns. The its show 
that both isolated patterns continue to produce oil with continued 
injection, but that each pattern, when surrounded by a single ring of 
ee eS ee ee a Fee ee 
rate is sufficiently high to ensure a stabilized flood. 


53861 gt gt ny egy gy ee eg 
R.A. (Dresser Ind, Houston, Tex). J. Can. Pet. Technol; 15: No. 1, 
64-68(Jan-Mar 1976). 
The author traces the development of rock bits to 1909, the 
rm which marks the beginning of modern-day rock bit technology, 
a more important improvements that have been made 
to date. net effect of the rock bit evolution has been increased 
lormance and reduced drilling costs. As in the past, many future 
improvements are expected to be minor, with continuing evolution- 
ary changes in design, metallurgy and manufacturing. 5 refs. 


Exxon readies offshore test structure. Pet. Eng.; 48: No. 


4 976). 

10, 11-12, 14(Aug 1 

article deals deals with an ocean test structure--designed to 

= ans Coe of wind, wave, and current forces on 
ore plormswich tbe ied he of 


pro 
tered in design level sea states at a reduced scale of one-third to one- 
sixth the size of full-scale conventional jacket-type _— 


b . NM). Pet 48: No il. 108, isis 117 a0 1976). 
™ ~ aye alyses indicate Costs can Tinbep 170) 


ing developed 
aaa including continuous chain drill bit and downhole 
it. 


53864 Spee Gotan per developments. Sem, O8. 
Serv, Duncan, Ola). J. Can Pet Technol. 15:'No. 4 


35-40(Oct-Dec 1976 
This fre duomes se ery of hydric facturing nd 
the new a oy = bar 


te new development in fac important production 
cool. The dhoumsion of hydrentio Restutag ects 
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for fracturing, objectives in fracturing and considerations in design- 
ing hydraulic fracturing treatments. The considerations in desi zg 
hydraulic fracturing treatments include formation characteristics as 
they control fracture extension, type of fluids used in the treatment, 
treatment size, proppant type and economics. 12 refs. 


53865 Capillary pressure correlations for uniformly wetted 
porous media, Morrow, N.R. (Pet Recov Inst, Calgary, Alberta). J. 
Can. Pet. Technol.; 15: No. 4, 49-69(Oct-Dec 1976). 

The dependence of capillary pressure on wettability as de- 
fined by contact angle was investigated. Drainage and inbibition 
capillary pressure measurements are presented for six different types 
of polytetrafluoroethylene (PTFE) porous media. Changes in capil- 
lary displacement curvature are shown to be reasonably consistent 
from one medium to another. Conditions for observation of sponta- 
neous imbibition behavior are used as a basis for classifying systems 
as wetted, intermediately-wet or non-wetted. Some aspects of the 
role of wettability in obtaining improved oil recovery are also 
discussed. 36 refs. 


53866 History matching three-dimensional models using optimal 
control theory. Wasserman, M.L.; Emanuel, A.S. (Chevron Oil Field 
Res Co, La Habra, Calif). J. Can. Pet. Technol.; 15: No. 4, 70-77(Oct- 
Dec 1976). 

History matching three-dimensional reservoir simulator 
models by manually changing parameters is a difficult job. In this 
paper, the authors extend their previously published automatic histo- 
ry matching method to handle three-dimensional models. Special 
attention is given to matching historical pressures which are not 
single cell pressures, but instead are either wellbore pressures or 
volumetric averages of a vertical column of cells. Case studies are 
shown to illustrate productivity index estimation using wellbore 
pressures and to illustrate three-dimensional conductance and stor- 
- estimation using volumetric average-cell column pressures. 8 
refs. 


53867 Optimization techniques for weight-on-bit and rotary 
speed. I. Point and interval optimization. Bentsen, R.G.; Wilson, D.C. 
(Univ of Alberta, Edmonton). J. Can. Pet. Technol.; 15: No. 4, 78- 
84(Oct-Dec 1976). 

Currently available techniques for optimizing weight-on-bit 
and rotary s are somewhat limited in scope. They determine 
optimum policy in the light of a part of the drilling process, rather 
than in the light of the entire drilling process. The object of this two- 
part investigation was to develop techniques which are less limited 
in scope, and to demonstrate the importance of optimizing the 
drilling process as a whole, rather than optimizing separate parts of 
that process. Three optimization methods were developed. It was 
found that each of the methods gave a worthwhile cost saving, and 
that the saving increased as the scope and complexity of the method 
increased. 14 refs. 


53868 Sensitivity of production data to calculated original oil-in- 
place using a one-dimensional mathematical simulator. Bhatia, S.K. 
(Mobil Oil Can Ltd, Calgary, Alberta). J. Can. Pet. Technol; 15: No. 
4, 85-90(Oct-Dec 1976). 

A one-dimensional, three-phase simulator study was undertak- 
en to investigate the sensitivity of errors in production data on the 
original oil-in-place calculation. The Rainbow Keg River AA Pool 
in Alberta was used as an example. The present work indicates that 
the results of a simulator study to determine the original oil-in-place 
are insensitive to significant random errors in the monthly oil and 
gas production data. The per cent cumulative error decreases with 
time due to the random nature of the individual errors. Therefore, 
costly measures to refine the production data in order to improve on 
= accuracy of the oil-in-place determination are not warranted. 3 
refs. 


53869 North Stanley polymer flood. Johnson, J.P.; Cunningham, 
J.W.; DuBois, B.M. (Kewanee Oil Co, Tulsa, Okla). Pet. Eng.; 48: 
No. 13, between p 36 and 48(Nov 1976). 

Recognizing the need to develop a means of replacing re- 
serves and to salvage reserves from reservoirs nearing depletion, 
Kewanee Oil Co. and ERDA contracted to determine if oil can be 
economically recovered from a Burbank-Bartlesville sand reservoir 
using a polymer slug after high water oil ratios have been experi- 
enced in waterflooding. The test site is the north half of the Stanley 
waterflood, Stanley ae yah field, Osage County, Oklahoma. The 
project, because of its size and configuration, represents a field scale 
test of the polymer slug process. Reservoir analysis, injection — 
well preparation of initiation of polymer injection are highlighted. 


53870 New look at chemical explosive fracturing. Hill, W.L.; 
Daggett, W.K. (Sun Prod Co, Dallas, Tex). “Pet Eng.; 48: No. 13, 60, 
62, 64, 66, 68(Nov 1976). 

New downhole hardware and a new criterion for well selec- 
tion are the basis for a fresh approach to stimulating oil and - 
production by chemical explosive fracturing, which involves hy- 
draulically fracturing a well, displacing liquid explosive into the 
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propped fracture, and detonating the explosive. A program initiated 
to develop downhole equipment and to field test a new liquid 
explosive is described. It is concluded that a designed 
explosive fracturing treatment can give a fourfold increase in well 
productivity. 


53871 Fire protection for the offshore industry. Hilton, J.D. 
(Mather and Platt). Pet. Rev; 30: No. 360, 55 B56(Den 1976). 
The platforms and rigs in service with the offshore industry 
present almost every variety of fire hazard concentrated in a very 
small area. The overall strategy for —— of these eee 
island structures, located anything up to 500 kilometers from 
is based on extensive use of sea water. In addition, i 
incorporating halon gas and carbon dioxide as extinguishing 
re ee ee ee 
switchgear and battery rooms. Automatic detection and sprinkles 
systems are among the devices discussed. 


53872 FEA regulations/enhanced oil recovery: comments of In- 
terstate Oil Commission. Oklahoma City, OK; Interstate Oil 
Compact Commission (1977). 7p. 

Within the United States, there remains 300 billion barrels of 
oil which apparently cannot be recovered by known conventional 
technology. It is generally believed that much of this oil can be 
produced eventually, given the proper economic climate which will 
stimulate the necessary technological devel 
Oil Compact Commission urges the Federal 
to reconsider its regulations with a view to promoting and encourag: 
ing technological experimentation. This can only be done ae oovell provid- 
ing fewer obstacles to technology development and greater price 
incentive leeway. 


53873 Political doubts 
Eng.; 49: No. 1, 21-24(Jan 17. 
Worldwide offshore activity is reviewed. Rigs are in 
good supply and are well deployed. The United States’ legislative 
picture is uncertain and nationalization problems linger in Indonesia, 
India and Venezuela. It is concluded that there are indications that 
many of the countries that have already traveled the same national- 
ization road some members of the United States’ government are 
looking at are having second thoughts. Offshore activity will tend to 
center around areas with known favorable political and 
that means countries anxious to develop bare found reserves and 
countries in which nationalization has has about run its course. Such 
areas include Spain, Greece, and Egypt. 


53874 Field expectations and the determinants of wildcat drilling. 
Attanasi, E.D.; Drew, L.J. (Geological Survey, Washingten, DC). 
South. Econ. J.; 44: No. 1, 53-67(Jul 1977). 

The purpose of this paper is to examine several alternative 
behavioral hypotheses relating to the determinants of field level 
exploration activity. In particular, this examines the intertem- 
poral relationship between operator vior, changes in profit 
expectations and the perceived field-size distribution. Alternative 
formulations and the duration of oo expectations are examined. 
The plan of the paper is as follows: First, the nature of field 
exploration activity is briefly described along with a formulation of 
field expectations. Following this,'a discussion of the method of 
analysis and the data are provided. Empirical results and tests of 
alternative expectations mechanisms are then ——— The con- 


fog offshore forecast. McNally, R. Pet. 


ducting section of the paper discusses the of the results 
for future reserve estimation and supply modeling efforts. 24 refs. 


53875 Method for stimulating the recovery of crude oil. Goins, 
J.T. US Patent 4,033,411. 5 Jul 1977. Filed date 2 Jan 1976. 8p. 

There are disclosed several embodiments of a method for 
stimulating the recovery of crude oil from a formation penetrated by 
a well bore. In each embodiment, a mixture of the vapors of a 
solvent for the crude oil and gas which is a product of combustion is 
injected into the formation. 


53876 Methods for fracturing well formations. Holtmyer, M.D.; 
Githens, C.J.; Tinsley, J.M. (to Halliburton Co.). US Patent 
4,033,415. 5 Jul 1977. Filed date 14 Oct 1976. 16p. 

The present invention relates to a crosslinked aqueous forme for 
fracturing and placing propping agents within subterranean forma- 
tions, ai having a viscosity in said formations 
about 20,000 centipoises and having pumping characteristics in —_ 
bulent flow approaching those of water. 


PROCESSING 


REFER ALSO TO CITATION(S) 53894 


53877 Classification of ots tes ee 
Dorogochinskii, A.Z. (Groznyi Pet Inst im. M.D. ikov, 
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+ oor ga Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 52-54(1976). (In 


Principles i petro processing 
plants are proposed. In accordance with these principles, examples 
of classification of four modern combined plants are presented. 


53878 High-temperature adsorption of C;-C:; n-paraffins on 
MGNA A zeolite. Ryazantsev, Yu.P.; Kurnoskina, V.V. (Grozyni 
Pet Sci-Res Inst, USSR). Chem Tecinel Fuels Oils (USSR) (Engl. 


spigog 12: No. 5-6, 346-349(197: 

the reported experiments, the equilibrium adsorption of C;- 
Cis eau ae pee investigated at 400°C. For Cs and higher 
hydrocarbons, the Langmuir equation gives a good description of 
the experimental data over a range of pressure p from 17-50 mm to 
760 mm Hg. The isotherms for n-tridecane and for mixed 
Cio-Ci¢ n-paraffins present in a 190-260°C cut are essentially the 
same under the conditions investigated. The empirical constants 
Sen ee oe eenes Gage Seyi for 
the recovery of n-paraffins from petroleum cuts by means of type A 
zeolites. 19 refs. 


Aen oth nay 2 
Se ier ene oom Sine Sauber of 
atoms per molecule. Matishev, i A.A. (Gubkin 
Siacoe knned tee Raiaieead tie laa O IR). Chem. Technol. 
Fuels Oils (USSR) (Engl. Transl.); 12: No. 5-6, 359-361(1976). 

A study has been made of binary mixtures consisting of a 

om t-chain alkane and a straight-chain l-alkene with the same 
of carbon atoms per molecule (from 8 to 18 inclusive). It has 

been established that the ULA (upper limit of adduct) for urea 
adducts with the primary component of these mixtures (straight- 
chain alkane) varies linearly with the mass concentration of the 
second component (straight-chain alkene) and can be described by 
the equation THETA(bin=THETA-C*At. For each pair of hydro- 
carbons investigated, constant gradients At have been determined 
Sion Meat isan oe ieee 
i eee eee 

mination of gradients At for mixtures with n=7-9 and n=10-18. 3 


mixtures 
carbon 


53880 Distribution of adduct-formation 

in spent A gig slurry. Smolina, T.A.; 
menok, B (Ufa Pet Inst, USSR). Chem. 

(USSR) (Engl Transl.); 12: No. 4 362-365(1976). 


between phases 
odaev, F.A.; Kli- 
echnol. Fuels Oils 


equipment for 
tion of hydrocarbons. Koren, R.V. (Stavropol’ Polytech In Inst, USSR). 
an Fuels Oils ( ( USSR) (Engl. Transl.); 12: No. 5-6, 379- 

In the close fractionation of mixtures of hydrocarbons with 
similar boiling points, in which 30 or more theoretical stages of 
change in concentration may 


). Technol. Fuels Oils (USSR) (Engl. 
Transl.); 12: No. 5-6, 397-399(1976). 
_ The simplest and most economical method for combating the 
charging of petroleum products is the use of special 
antistatic additives. Such additives may contain trivalent chromium 
salts of thetic fatty acids. This paper describes a new analytical 
= Seat en ee Tran © eatente cotton, 
w is based on decomposition of chromium complex by 
nn topple 
in some detail and results obtained with a number of 
samples of antistatic additives are tabulated. This 
method is applicable to the is of organic chromium com- 
pounds containing not less than 0.1% chromium. 5 refs. 


ERA VOL. 2, NO. 22 


53883 Pretreatment of crude oil before refining. Levchenko, 

D.N. (All-Union Sci-Res Inst for Pet ge USSR). Chem. Tech- 

nol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5-6, pee mo a 
The basic aim in pretreating crude oil before 

production of high-quality products from this po oil 

Crude oil pretreatment is a 


ge factor in obtaining higher levels of 
pres fom m in petroleum refining 


pipest ether etieats Gan aay ba chested tants 
the co - the Fayre oe —— 
operating lif of catalysts in eaben 

pretty ed we ion fer eae eas er oneal 
the removal of water-soluble salts does not eliminate h 
chloride corrosion in the distillation process. Such crudes p ly 
contain water-insoluble organic chlorine compounds (or, more pre- 
cisely, organic en compounds) that are decomposed upon 
heating the oil to evolve hydrogen chloride. It has been demonstrat- 
ed experimentally that, when crude oils with high contents of 
nitrogen compounds are distilled, considerable amounts of hydrogen 
chloride are evolved. oo > that the source of hydrogen 
chloride evolution is the ition of organic chlorine 

lexes of the type of Ni(CHeb 4Ch, Py 
SCSI, etc. Results of desalting of crude oil in several R 
refineries are tabulated. 30 refs. 


Properties of Pd/zeolite catalyst for hydrogenation of 
in the presence of sulfur. Agafonov, A.V.; 
Kruglikov, V.Ya.; Landau, M.V.; Radchenko, E.D.; Goncharova, 
N.V.; Konoval’chikov, O.D.; Poezd, D.F.; Svirina, V.P.; Maikova, 
M.V. (All-Union Sci-Res Inst for Pet Process, USSR). Chem. Tech- 
nol. Re Oils (USSR) (Engl. plore 12: No. 5-6, ST 
dearomatization of petroleum stocks is of great impor- 

tance in a production of high-quality jet fuels and certain 
solvents. The most economical method for removing aromatic hy- 
drocarbons in these cases is hydrogenative dearomatization. This 
process — a catalyst with high hydrogenating activity and 
stability ees by sulfur compounds present in the petro- 
leum feedstock. paper presents results of an investigation which 
was carried out in order to find the optimal composition for the 
zeolite component of the palladium-zeolite catalysts. The feedstock 
for hydrogenation was o-xylene containing 0.5% sulfur in the form 
of — For long-term tests with a feedstock, the authors 
selected a Pd/zeolite/Al2Os catalyst containing 65% zeolitic —. 
nent and 35% binder. The long-term tests on this zeolitic catalyst 
consisted of the hydrogenation of a 142-230°C s t-run cut 
containing 16% aromatic hydrocarbons and 0.21% si . The re- 
sults of these tests are tabulated. The catalyst selected has been 
shown to —— an adequate degree of dearomatization of the 
petroleum feedstock, along with hydrotreating; the catalyst is resis- 
tant to the effect of sulfur. The degree of conversion and 
the distillation curve of tae product can be regulated by adjusting 

the process conditions. 9 refs. 


53885 pg mn bag: ae condensates of of Central Asian fields. 
Alieva, R.B.; Seregin, E hos F.B.; Skovorodin, G.B. 
Mirbagirova, "E.A. Chem. "Tichwol Fuels Oils (USSR) (Engl. Transl): 
12: No. 5-6, 431-433(1976). 

This paper presents data from a study of stabilized conden- 
sates from the Achak, Naip, and Gugurtli fields (Central Asia), with 
the aim of producing jet fuels from these materials. The stabilized 

gas condensates from these fields are sulfur-free, distill over a wide 
Fange, and consist mainly of light ol. The characteristics of 130 
230°C cuts from these condensates indicate that they meet the 
principal quality requirements from T-7 jet fuel. Main characteristics 
of these fractions are tabulated and evaluated. It is shown that the 
130-230°C cut taken from mixed Naip and Achak condensates can 
be as a component of RT fuel. Whereas the proposed flow 
plan for eS: 2 Oe oes 


primary 
ae can be produced from the gas 
condenses bY primar) alone and used directly as RT yet 
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to use calculational relationships. This paper presents a calculation 
method for the phase equilibrium constants of a petroleum cut K$sub 
pS. Relevant equations derived are given and results for ethane and 
heptane are tabulated. As demonstrated by this investigation, the 
ve relationships proposed make it possible to compute the 

ies of petroleum products with an accuracy far better than 
os of previously known formulas; here the average absolute devi- 
ations amount to 1.17 and 2.16 kcal/kg for petroleum cuts in the 
liquid and vapor states, respectively. 17 refs. 


processing distillate raffinates 

crudes to produce lube oils and waxes. 

Pereverzev, A.N.; Roshchin, Yu.N.; Vozhnova, G.P.; Sokolova, S.P. 

(Groznyi Pet Sci-Res Inst, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 12: No. 5-6, 436-440(1976). 

Medium-wax crudes from the fields of the Western Ukraine 
are valuable raw matsrials for the production of high-quality waxes 
and lube oils. The authors are developed the process technology for 
simultaneous production of these materials from raffinates derived 
from mixed West Ukrainian crudes (79% Dolina and 21% Borislav). 
In this paper they present results from the development of the 
combination flow plan for processing distillate raffinates obtained by 
furfural extraction of 320-440° and 440-500°C cuts. The most impor- 
tant properties of these raffinates are listed in table 1. The results 
from these studies are presented in Table 2. The data demonstrate 
the desirability of using batchwise dilution of feed with solvent in 
processing the 320-440°C raffinate and single dilution in processing 
the 440-500°C raffinate. In slack-wax deoiling, solvents with consid- 
erably higher contents of MEK can be used in comparison with the 
solvents used in dewaxing. In many cases, straight MEK can be used 
in a slack-wax deoiling. The authors present the recommended 
process indices for combination dewaxing of raffinates from 320-440° 
and 440-500°C cuts and deoiling of slack wax; also shown are the 
most important properties of the end products. 9 refs. 


53888 Hy of reaction coils in delayed coking units. 
te gy = GG: roe ty V.V.; Ezhov, B.M.; Sedov, P.S.; Alek- 

, P.M.; Vetoshkin, N ; Khairudinov, LR . (Bashk Sci-Res Inst 
for Pet Process, USSR). can Technol. Fuels Oils (USSR) (Engl. 
Transl. ); 12: No. 5-6, 460-463(1976). 

One of the basic types of equipment that determines the 
technoeconomic indices of delayed coking units is the furnace. 
Because of rapid coking of the reaction coils, furnaces in delayed 
coking units have relatively short runs between shutdowns for 
maintenance. The rate of coke deposition in the tubes depends on the 
quality of the feedstock, the hydrodynamic conditions in the coil, the 
residence time of the feed mixture in the furnace tubes, the heat flux 
density through the tubes, etc. This paper presents results of an 
experimental study in which effect of mass variables on the course of 
delayed coking was investigated. Design details of furnace coil, 
which was used in experiments, are given. It is pointed out that, in 
order to ensure long runs of delayed coking units between shut- 
downs for maintenance, particular attention must be given in the 
furnace design to establishing optimal hydrodynamic conditions that 
will eliminate the presence of the disperse form of flow. This can be 
achieved through preparation of a feedstock of specific distillation 
characteristics, through the use of coils with variable diameter for 
the tube bank, and through charging optimal amounts of feedstock 
and turbulizer to the coil. 7 refs. 


53889 Catalytic desulfurization of naphtha over Indian bauxite. 
Chakraborty, P.; Kar, A.K. (Indian Inst of Technol, Kharagpur). 
Indian J. Technol.; 14: No. 7, 340-344(Jul 1976). 

The vapor phase desulfurization of naphtha was carried out in 
a fixed bed in the presence of Indian bauxite samples of different 
origins under different operating conditions in respect of catalyst 
volume, temperature and space velocity. At a liquid hourly space 
velocity of 0.5, wutg 25 cc bauxite of Lohardaga origin and at an 
average bed tem e of 425°C, the maximum desulfurization 
efficiency of $29 was achieved. Among the sulphur compounds 
present in naphtha, thiophenic type was found to be most resistant to 
decomposition. The main decomposition product was found to be 
H$sub OSS. 10 refs. 


Development of demand and adaptation techniques in re- 
Beaufils, J.P. (Inst Fr du Pet). Rev. Energ.; 28: No. 290, 15- 
21(Jan 1977). (In French). 

Following the oil crisis of 1973, most industrialized countries 


have taken steps to reduce their energy dependence with regard to 
ae products. The structure of demand in the refineries will 

considerably modified in the coming years. To face up to these 
changes, — will therefore have to t its production tools. 
The article considers the techniques av: le today for such an 
= 


Conversions of hydrocarbons. Owen, H. (to Mobil Oil 
cor). US Patent 4,032,432. 28 Jun 1977. Filed date 28 Aug 1975. 
8p. 


PETROLEUM 


A combination operation is described isi 
cracking in the presence of a large and smaller pore size 
zeolite dual component cracking in 
minus products are and i 


as by collin heehocsuaeal and polymerization. Conversion 
lower boi is particularly accomplished with the 
smaller pore ouaiae ak pen of the dual component 


53892 Hydrorefining asphaltenic petroleum charge stocks. Petri, 
L.W.; Conway, J.E. (to UOP Inc.). US Patent 4,032,433. 28 Jun 
1977. Filed date 30 Apr 1976. 8p. 
Petroleum stocks containing asphaltenes, sulfur and nitrogen 
can be hydrorefined with an extruded 
catalyst support. The support is 
actant and a water-insoluble 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 53878, 53882, 53884, 53885, 
53886, 53887, 53889, 53890, 53928 


53893 Lube oil dewaxing in dichloroethane/benzene 
Skobel'tsyn, Yu.A.; Basin, B.Yu.; Bolotov, L.T.; Pavlov, L.V. (A. 
Sheripov Groznyi Pet Refinery, USSR). Chem. Technol. Fuels 
(USSR) (Engl. Transl.); 12: No. 5-6, 356-358(1976). 

This paper presents results of an experimental investigation, in 
which effect of process variables on dewaxing of lube parser of 
petroleum distillates by means of dichloeth 
studied. Ex; ital data are tabulated which were obtaland with @ 


-23 to -25°C, preheat temperature of +56 
rate of 150-180°C. It is demonstrated 
processing of raffinates obtained fro 
cylinder distillate is inefficient, owing | 
gradients and the lower oil yields. The 
are obtained when the raffinates used 
from Zhirnovsk and Anastas’evka long resids. 


53894 Production of coke with + og 4 
free feedstock. Klokova, T.P.; Zaitseva, 
Zhibitskaya, F.B. (Gubkin Moscow Inst 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5- 
6, 365-367(1976). 

Currently, petroleum coke in grades 
produced by pyrolysis of kerosine-gas oil cuts 
of the hydraulic tar. Either grade KNPE or 
obtained, depending on the severity Rearend bs 
well known that the decisive role in the formation 
KNPS type is that of carboids, a high concentration of which in the 
pyrolysis tar will favor the formation of the spherulitic structure of 
eer stp ses In this paper the authors present results from a 
easibility study for the production of coke with a spherulitic struc- 
tare from 2 iy te ee ly carboid 
this feedstock being derived from a source other than pyrolysis tar. 
The use of such types of feedstocks should facilitate the transition 
from the low-efficiency method of shellstill coking to the more 
modern semicontinuous chamber coking process. The 





53895 Determination of contaminant 

oils. Bol'shakov, G.F.; Timofeev, V.F.; Sibarova, _ Gashko, V.A. 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5-6, 464- 
467(1976). 

Results of an experimental stud: en poneneel be aR Se 
contaminant particle size distribution of fuels and ee was 
determined from the optical information obtained from light scatter- 
ing at 20 to 180S$degree$ using the statistical method. 
The authors have p aoe owe. experimental i for i 
formation onthe mirenroture offs for pate size fom 0. 

demonstrated the _ of i 


53896 Hydrodesulfurization of petroleum cokes at elevated hy- 
drogen pressures. Akhmetov, M.M.; Syunyaev, Z.I.; Zaitseva, S.A.; 
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Kirillov, T.S. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 9, 47-51(1976). (In Russian). 
The process o' ‘hydrodesul of petroleum cokes at 
elevated Setar to 52 kg/cm?) sm pressures is investigated. The 
dependence of the extent of desulfurization of cokes of 
(qian ‘“aigih-en youtsie sie aud aie om 
— , duration of treatment, volumetric rate of | hydrogen 
g, rate of ee eee oo 
cwrant dhe ition to obtain special coke types with 
ual sulfur content of 0.1--0.2% is shown. 


53897 Investigation of elastic and viscous properties of mineral 
oils MG-30 and VMG-3. Golik, A.Z.; Rudenko, A.P.; Cholpan, P.F. 
(Kiev State Univ im. T.G. Shevchenko, Ukr SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 9, 58-61(1976). (In Russian). 

ults of an investigation of the shear, viscosity, ultrasound 
absorption coefficient, ultrasound propagation velocity, and density 
of the MG-30 and VMG-3 mineral oils at the saturation line from -30 
to +90$degree$C are presented. The adiabatic compressibility and 
the second coefficient of viscosity are also calculated and discussed. 


— ie, Seeereinn tas A Retest cout contins wih 


internal heat source a semielliptical system of coordinates. 
Mekhrabov, A.O. oy SSR ee Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 9, apes (In Russian). 

Results of a solution of the heat conductivity equation for 
ellipse-shaped plates and a semi-elliptical plate, as well as for half- 
plane with a clot in the shape of a half-line, are presented re, i 
the case of variable thermophysical coefficients in a semielliptical 
s of coordinates with an internal heat seeeee. The temperature 

for n-alkane vapors is determined taking into account the 
temperature of thermophysical coefficients. The calcula- 
tions were carried out on a Minsk-32 computer. 





cycloalkanes present as 
in treated Cherednichenko, V.P.; Garba- 
linskii, V.A.; Petrov, A.A. (All-Union Sci-Res Inst of Protein Synth, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5- 
6, 340-345(1976). 

A study has been made of isoalkane and cycloalkane impuri- 
ties in two commercial samples of treated liquid paraffins. About 40 
aye we of branched — cyclic gee been _——— 
y chromato major part of the impurities in the 
liquid. paraffins ( 50%) consists of isoalkanes, among which 2- 
Methylalkanes and 3-methylalkanes predominate. Also present in 
significant amounts are alkylcycloalkanes and isoprenoid hydrocar- 
bons. The composition of the isoalkane and po ws impurities in 
liquid paraffins indicates that most of these materials (with the 
tion of the i id hydrocarbons) find their way into the 
through uct formation with urea, not through sorption 

on the surface of the adduct or urea crystals. 10 refs. 


mareva, T.P. (All- Union Sci-Res Inst for Pet Process, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 12: No. 5-6, 368- 
370(1976). 

When lubricating oils or similar individual hydrocarbons are 
exposed to ionizing radiation, a — effect is pd by the 
addition of certain individual a 


organic were phenyl naa sulfide — phenyl cyclohexyl sulfide 
The sulfides 


(PCS), and diphenyl sulfide (DPS). were added to the 
hydrocarbons in amounts equivalent to 0.25-0.5% sulfur by weight. 
The samples were irradiated with ®Co yy quanta, in contact with air, 
at a temperature of 40-45°C and with a dose absorption rate of about 
oe ee ee ee oe aly fo 
ubricant to maintain its principal physicochemical properties 

changed under the action of ionizing radiation. In most studies the 
criterion for rating radiation resistance has been the c’ in 
viscosity at 50°C., Extensive experimental data are tab and 
evaluated. It is demonstrated that individual organic sulfides are 
effective —s for increasing the radiation resistance of hydro- 


Lowering the solid point of residual fuels of 
iymer of ethylene aad vinyl acetate es additive, Nikclaevs, V0. 


A; M.S. ( i 
Process, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
12: No. 5-6, 423-425(1976). 

The use of certain SS aoclingunns commaie tan 
erable difficulty due to their poor low-tem; SS 
disadvantage is particularly evident when residual fuels pro- 
duced from medium- and high-wax crudes. of the possible 


ERA VOL. 2, NO. 22 


means for improving the low-temperature properties of residual 
(boiler) fuels is the use of pour-point depressant additives. This paper 
presents results from a study of the efficiency of the copolymer of 
ethylene with vinyl acetate when added to fuels of various composi- 
tions. Samples of F-5 residual marine fuel oil and Grade 40 residual 
fuel oil were tested. The physicochemical properties of the test fuels 
are tabulated. The effectiveness of the pour-depressant additives is 
reduced slightly when the fuels are stored for prolonged periods. 
However, all of the additive-blended fuels (with the exception of 
those produced from high-wax crudes) meet the solid-point require- 
ment of the appropriate standard. The fuels without additive, under 
these storage conditions, become unacceptable with respect to solid 
point. 

of aromatic hydrocarbons in medium-viscos- 
ity lubricating oil from ust’-balyk crude. Kucheryavaya, N.N.; Zher- 
deva, L.G.; Siryuk, A.G.; Sidlyaronok, F.G.; Brodskii, E.S.; Rozan- 
ova, Z.I. (All-Union Sci-Res Inst for Pet Process, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 12: No. 5-6, 426- 
431(1976). 

In many properties such as viscosity-temperature characteris- 
tics, thermal-oxidative stability, and susceptibility to additives, lubri- 
cating oils produced from Siberian crudes differ significantly from 
those produced from crudes of the Volga-Ural basin. These differ- 
ences are due to differences in chemical group composition and to 
the structural features of the various classes of hydrocarbons and 
sulfur compounds present in the oils. The most improtant compo- 
nents of lube oils are aromatic hydrocarbons, the content of which 
amounts to 20-25% in oils produced by selective treating. This paper 
presents results from an investigation of the aromatic hydrocarbons 
recovered from an oil produced by phenol treatment of a medium- 
viscosity lube distillate from Ust’-Balyk crude. The aromatic hydro- 
carbons were freed of the saturated hydrocarbons by successive 
chromatography, and then characterized by IR spectroscopy. The 
characteristic feature of the aromatic hydrocarbons recovered from 
the oil is shown to be that the average molecule consists to the 
extent of 75-86% of a saturated part, i.c., paraffinic chains and 
naphthenic rings. Among the saturated structures in the molecule, 

chains predominate. Such an overall structure gives posi- 
tive values of the viscosity index for the aromatic hydrocarbons. 10 
refs. 


53903 Multifunctional type of action of depressant 
additives for diesel fuels. Gureev, A.A.; Lebedev, S.R.; Gerasimova, 
G.N. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5-6, 
441-443(1976). 

In this paper results of an experimental program are presented 
which show that high-molecular-weight, surface-active pour-depres- 
sant additives for diesel fuels (copolymer of ethylene with vinyl 
acetate, unsaturated ester/naphthalene) are multifunctional additives. 
While giving a considerable improvement in low-temperature char- 
acteristics of diesel fuels, these additives also improve the fuels’ 
protective properties and give a slight improvement in thermal 
stability. 7 refs. 


53904 Comparison of three colour scales used for determining the 
oO pale petroleum products. Pet. Rev.; 30: No. 356, 488-48% Aug 
1 

Results of a collaborative study of three methods for deter- 
mining pale petroleum products color--IP17, ASTM D156 and 
WOMA--are presented. It is shown that the differences between the 
results obtained in the collaborative test program and those reported 
earlier are quite small, but are sufficient to illustrate the difficulty of 
comparing colors determined using different scales. 4 refs. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 53844, 53871 


53905 Content of in flue gases 

.M. Ss 
, EN. (Asia Sci Res Gas Inst, USSR). 
Teploenergetibea me No. 9, 32-35(Sep 1976). (in Russian). 

In order to determine the possibility of reducing the discharge 
of benz(a)pyrene (BP) into the atmosphere, industrial tests were 
carried out on gas and fuel oil-fired boilers. Samples were taken by 
the aspiration method with subsequent filtration of the combustion 
products. A special cooler was used to cool combustion products to 
20--30°C to prevent deterioration of the polymer-based fabric. Soot 
and BP are formed as a result of the same pyrogenetic process; 
therefor, itis posible to appraise the amount of BP by the pressure 
of soot. It is found that changeover to gaseous fuel permits reduction 
of BP content to a small percentage. 
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MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 53890, 54694, 54695, 54696 


53906 (TID—27648) Availability of liquid fuels from convention- 
al sources for electric utility gas turbines, 1975—1985. Final 
Lichtblau, J.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). May 1977. Contract W-7405-ENG-48. vp. Dep. 
NTIS, PC A0S/MF A01. 

This study projects the availability and price range of these 
fuels for the generation of electric te by means of simple or 
combined-cycle gas turbines in the U.S. The first section of this 
report attempts to determine the likely total volume of liquid turbine 
fuel aaael by utilities in 1980 and 1985 under different assump- 
tions. A frame of reference for the general availability of the 
required volume is established by projecting world crude oil supplies 
and likely prices over the next ten years as well as U.S. d for 
crude oil and refined products and the domestic and foreign supply 
sources required to meet this demand in 1980 and 1985. An analysis 
is made of the outlook for the following turbine fuels: LPG, naphtha, 
distillate fuel oil, and residual fuel oil. (DLC) 


53907 British oil: how much is it really worth. Callow, C. (Rowe 
1970. and Co, London, Engl). Pet. Rev.; 30: No. 355, 389-394(Jul 
1976). 

Various evaluations of North Sea oil are reviewed as well as 
several recent financing plans. Optimistic forecasts are numerous. 
However, the author concludes that prospects of these forecasts 
being met for the total benefit of British oil depends to a consider- 
able measure on how the financing of these fields actually turns out, 
in spite of the favorable risk/reward ratio. 


53908 Petroleum and natural gas. Lu 
ma. Mines and Resour). Can. Min. J.; 
197 


, W.G. (Can 
: No. 2, 160-168 


The outlook for the Canadian oil and gas industry is a mixed 
one. There has been a marked slowdown in locating and developing 
new —— of availabile oil and gas. Nevertheless the potential for 
finding large reserves in the frontier areas, particularly gas, still 
exists although oe reserves has not proceeded at the pace 
previously predicted. Nor has development of the Athabasca tar- 

sands p at the pace necessary if it is to have a major impact 
on the predicted y thon ye oil s upply shortages of the 1980s. Howev- 
er, escalating prices for crude oil will likely rekindle industry interest 
in tars and development during the next decade. Exploration in the 
frontier areas has been encouraging. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 53931 


53909 Effluent treatment process. Oldham, G.F. (to British Pe- 
troleum Co., Ltd.). US Patent 4,032,439. 28 Jun 1977. Priority date 3 
On - United Kingdom of Great Britain and Northern Ireland 
K). 6p 

A method for treating effluent water containing suspended oil 
from a gravity separator, comprises passing the effluent through a 
sand filter so as to remove suspended oil and produce water suitable 
for effective passage through a biological percolating filter; periodi- 
cally stopping the flow of effluent water through the sand filter 
before suspended oil can pass; and backwashing the sand filter with 
water to remove suspended oil therefrom. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 55082, 55083, 55188 


53910 Environmental research program for drilling in the Canadi- 
an Beaufort Sea. Hnatiuk, J. (Gulf Oil Can Ltd, Calgary, Alberta). J. 
Can. Pet. Technol.; 15: No. 1, 29-36(Jan-Mar 1976). 

A multi-million-dollar environmental research program con- 
sisting of 33 wildlife, biological, oceano; hic, meteorological, sea 
ice and oil clean-up studies related to southern Beaufort Sea is 
— The are designed to provide ecological baselines, a 

better understanding of the physical environment, knowledge related 
to the consequences of a possible oil spill and means of oil clean-up 
in ice-infested waters. Seasonal offshore drilling in the Canadian 
Beaufort Sea from a floating vessel has been approved in principle 
and is scheduled to be undertaken during the open-water period of 
1976. The results of the studies discussed will be used to set operat- 

ing constraints to safeguard the environment and minimize any 
= Be impact. 4 refs. 
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53911 Probabilistic 

booms. Fallah, M.H. (Mathematica Inc. 

Ocean Eng.; 3: No. 6, 383-390(Dec 1976). 
Oil booms 


meee Se Garett hee eee 28 
, Princeton, NJ); Stark, R.M. 


using Probabilistic 
volume of oil loss are derived. A hypothetical oil slick i 
illustrate application of the model. 


53912 Mining technology for offshore hydrocarbon development. 
Snyder, H.L.; Winsor, W. (Mem Univ of Newfoundl, St. Johns). 
CIM Bull; 70: No. 778, 62-69(Feb 1977). 
Should oil and gas be proven in 
Labrador Shelf, current technology is not 
operations in this severe environment, which includes yearly inva- 
sion of pack ice and icebergs. The fishery of this section of the North 
Atlantic is a vital resource to which a major oil spill or blow-out 
would impose an intolerable burden. This means that production 
systems must be designed and built to be fail-safe. The experiences of 
mining in Bell Island and Cape Breton have shown that it is possible 
to operate beneath the ocean floor, and this technology may hold the 
key for safe, reliable and economic production. This paper attempts 
to define particular problems and outline possible solutions. 18 refs. 


quantities on the 
for production 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 53908, 53910, 54689, 54692, 54693 


53913 (NP—22138) 1976 legal report of oil and gas conservation 
activities. (Interstate Oil Compact Commission, Oklahoma City, 
— (USA)). 1977. 34p. Oil Compact Commission, Oklahoma City, 


This report summarizes legal activities in 29 states and the 
Canadian provinces of Alberta, British Columbia, and Ontario. 
islature, administrative, and judicial activities are reported. (D 


TRANSPORT, PIPELINES, AND HANDLING 


Effect of high molecular —- components on the 
thickness and 
LL.; Strokina, V.R.; Bogadnov, V , Keokaaeey, OF. (Ufa Pet 
Inst, USSR). Izv. Vyssh. Uchebn. Sink Neft Gaz; No. 9, 68- 
71(1976). (In Russian). 

It is shown that the composition of - i? boundary 
layer is nonuniform across its thickness. the solid surface is 
approached, the content of heavy oils, ae and asphalthenes in- 
creases. The content of asphalthenes and their molecular weight 
exerts a de influence on the thickness of the petroleum 
boundary layer. the formation of the boundary layer, frac- 
tionation of the asp i ith their molecular 
weights takes place. Asphalthenes with the minimal molecular 
weight exhibit the highest surface activity. Petroleum boundary 
layers have special structural and mechanical properties. 


Determination of parameters with simultaneous 
route selection for main oil Volokhov, V.Ya. (Ufa Pet Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 79-83(1976). (In 
Russian). 

The problem of joint selection of the optimal route and of 
parameters of a trunk oil pipeline for an isothermal process of 
transshipment at a steady rate of operation is formulated and solved. 
The search for an ~ — slope lines, by means of «program 
al net, consisting of hydra y means of a program 
realizing an algorithm developed on the basis of the method of 
successive analysis of variants. As a result of the ‘soda a route 
with minimum reduced costs is found, account being taken of the 
optimum values of the diameter, number of vem feces wage ama 
in the oil pipeline, as well as of the optim tion Fen 
stations and layout of pipes with different wall thickness 
on the head pressure distribution on it. 


53916 eee 
storage capacities pumping station. 
Veremeenko, A.A. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 9, es pe nag (In Russian). 

Construction of the mathematical model of operation of a 
head pumping station is illustrated on an example. 


53917 Spot loader trials promise simplified product shipment by 

meapher vo olaaees 351, Means —— Phillige- 
A new system, now at 

Imperial Petroleum’s refinery on Teeside, is described. Known as the 
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operating improvements incorporated into the design of the Fast 
Filler are highlighted, and a cost comparison is made with some 
other mechanized loading systems. 

53918 Case for the bottom-tow method for laying 

lines. Pet. Rev.; 30: No. 359, 593, 595, 597-598(Nov 1976). 

The greater expense of using conventional pipe laying tech- 
niques in deeper and rougher northern North Sea waters in terms of 
hardware, men and time delays has promoted interest in bottom 
towing. The basic components in the bottom-tow system are a shore 
make-up area and a towing vessel. The make-up area can vary, but 
might be between 1,000 and 5,000 ft. Sleepers are installed for 
making up pipes and for storage of pipe-strings. A launchway is 

i or track dolly units, and there is also space for 

i storage, pontoon and rigging areas, and so on. 

towing was done by an 8,000hp supply and anchor-handling 

. Inspection of a 2,000 ft pipeline towed over a 240 mile route out 
back over the Norwegian trench showed the effectiveness of the 

h. A commercial installation has been completed involving 
the connection of three 2,600 ft sections of 32in diameter pipeline to 
the booster platform providing recompression of gas from Frigg 
field en route to Peterhead, Scotland. The strings, which form part 
of a twin pipeline system, were placed in 310 ft of water. The costs 
of installation by towing are said to be 30% to 70% less than those 
for a traditional lay-barge, depending on commitment times for lay- 
barges and other ific factors. On top of this saving there is a 
saving through ploughing in, because a trenching barge is not 
needed, and an additional saving due to the elimination of damage 
repair facility down-time costs. 

53919 Prospects for the future of the tanker market. 
A.; Drewry, H.P. Pet. Rev.; 30: No. 359, 603-604(Nov 1976). 
The severity of the tanker slump, and the fact that it will 


prove the state of the tanker market. The most direct action is the 
cancellation of new building orders. Owners started to pursue this 
course of action around the middle of 1974 and since that time 


IMIF, such as accelerated scrapping (possibly in the form of a scrap 
and build policy) or a coordinated lay-up scheme, or the universal 
acceptance of segregated ballast. The most probable area for new 
construction is in the up to 70,000 dwt class where surpluses could 
well disappear before 1980. Freight rates for such small ships would 
then rise at a faster rate than for medium and VLCC’s. 


53920 anker markings and hazardous loads. Pet. Rev.; 30: No. 
359, 607, 609Now 1976) 

Extremely stringent regulations govern both the construction 
and use of road tanker vehicles used for the movement of petroleum 
and petroleum products. A major move forward in dealing with the 
problems of hazardous load movements occurred in 1973 when 
Britain's Chemical Industries Association issued a comprehensive 
code of practice on the movement of hazardous loads. Apart from 
rules concerning driver instruction, detailed precautions are outlined 
in the code for the safe loading and unloading of cargoes, carriage 
and use of fire extinguishers, carriage and use of gas masks where 
Seni Ge talent quae aon int te te wand & 0 seuh of on 
accident and details of action necessary in the event of an accident. 
The code was taken a step further in 1975 when a voluntary scheme 
(Hazchem) of safety sign for road tankers carrying dangerous sub- 
stances was launched on a national scale. Now, the Transport 
Hazard Information System (THIS) will make tanker marking man- 
datory. The new controls will pay particular attention to written 
instructions to drivers on emergency and first-aid procedures, the 
safe parking of vehicles and the construction and maintenance of the 
containers and their fittings. 


storage tanks. Butts, E.O. 


53921 Detecting leaks in pipelines and 
Eng. J. (Montreal); 60: No. 3, 45-47(1977). 
Leaks in pipelines and storage tanks are just as serious as oil 


spills at sea, since they result in pollution of ground water and other 
problems. Some causes of such leaks are listed. The lack of stringen- 
cy in Canadian and other codes is pointed out. Available detection 
methods are described. Incentives to improve the situation are 


PROPERTIES 


REFER ALSO TO CITATION(S) 53882, 53884, 53885, 53897, 
53898, 53899, 53900, 53901, 53903, 53914, 54880, 54926 


53922 (AD-A—038977) Development of high stability fuel. 
report 1 Jan—30 Nov 76. be W.F.; Frankenfeld, J.W. —— 
Research and Engineering Co. Linden, N.J. (USA). Government 
Research Lab.). Dec 1976. "Contract N00140-74-C-0618. 88p. 
(EXXON/GRU—17.GAHF.76). NTIS PCA05/MF A01. 

An extended program has been completed which meets the 
original objective of developing a High Stability JP-5 fuel. This fuel 
exhibits the markedly improved thermal stability characteristics re- 
quired for high speed aircraft and yet retains the general physical 

characteristics of present day JP-5. This development makes possible 
the design of an improved performance Mach 4-5 speed range 
—_ without resorting to cryogenic or specialty fuels and simpli- 

ee problems because of its ability to be used in lower 

air . Phase III of this contract was devoted to a study of the 
effects of selected jet fuel additives and of certain dissolved metals 
on the thermal stability of deoxygenated JP-5. In addition, a room 
temperature interaction between a pyrrole and a carboxylic acid, 
previously found to be deleterious to storage stability, was studied in 
more detail. The results of fuel stability research over the length of 
the contract are summarized in this report and the implications of 
these results for establishing new fuel specifications are discussed. 
The potential effects of various refinery processes on fuel stability 
are reviewed. Recommendations concerning storage and handling 
techniques are also s 


53923 (BERC/RI—77/7) Analyzing heavy ends of crude: Bart- 
lett oil. Sturm, G.P. Jr.; Woodward, P.W.; Vogh, J.W.; Holmes, 
S.A.; Dooley, J.E. (Energy Research and Development Administra- 
tion, Bartlesville, Okla. (USA). Bartlesville Energy Research 
ame May 1977. 26p. Dep. NTIS, PC A03/MF AO1. 

A heavy crude oil produced from the Bartlett field in south- 
eastern Kansas by the Solfrac process developed by ERDA was 
characterized by procedures developed, in large part, w the ERDA 
Energy Research Centers in Bartlesville, Okla., and Laramie, Wyo., 
through the American Petroleum Institute Research Project 60. 
After removal of the solvent used in the Solfrac process, two 
distillate fractions accounting for about 50 percent of the solvent- 
free crude were prepared and analyzed by a combination of tech- 
niques including acid and base extractions, adsorption chromato- 
ne hy, gel permeation chromatography (GPC), mass agree md 


, nuclear resonance ) spectrometry, and gas 
—— mcentrations of major hydrocarbon and sul 
compo types were well within the ranges observed for five 
previously studied crude oils, but acid base fractions were 
smaller for the Bartlett crude. High-resolution mass spectral data for 
the Bartlett crude showed the presence of some oxygenate material 
which were not determined in the previous studies of petroleum 
crudes. These data __ physical and chemical properties determined 
by the ERDA/BERC routine crude oil analyses provided an exten- 
sive characterization of ead ap owe of Bartlett crude boiling below 
540°C. These data are valuable for determining appropriate refining 
processes for efficiently upgrading this crude to more useful prod- 
ucts. 


53924 (BERC/RI—77/8) Atomic absorption for de- 
vanadium and 


Research and ‘Dewstep- 
SA). Bartlesville — 
Research oe May 1977. 19p. Dep. gee PC A02/MF Ai 
Four different techniques or sample preparation were feo 
ated for determining vanadium and nickel in crude oils by atomic 
absorption (AA) spectroscopy: (1) The flame-analyzed dilution 
method which consists of direct-flame AA analysis after diluting the 
sample with a suitable organic solvent; (2) the flame analyzed, wet- 
ashing method in which the sample is combusted and the residue is 
then dissolved before flame analysis; (3) the flameless, dilution 
method which involves flameless AA analysis of the sample follow- 
ing dilution with a suitable organic solvent; and (4) the direct, 
flameless method in which the crude oil or residue is directly 
analyzed by flameless AA. The flame-analyzed dilution method 
as soe etlee a petlied vate caamtaiag aad empen at 
oils as well as for a residual sample containing 


of volatile metal con 
the reproducibility of the 
slightly more reproducible, the 
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simpler and faster and is recommended as the better of the two 
procedures for routine determinations of trace metals for oil identifi- 
cation. 


53925 Hydrocarbon group composition of TS-1 and RT (jet) fuels 
from West Siberian oan i Khokhlacheva, M.V.; Kogan, L.O.; Po- 
lyakova, A.A.; Radchenko, E.D.; Rozhkov, LV.; .D. 
(All-Union Sci-Res Inst for Pet Process, USSR). Chem. Technol. 
Fuels 4 og «9 Transl.); 12: No. 5-6, 415-417(1976). 

the repo investigation, mass spectrometric methods 
have a used in studying the composition of jet fuels obtained 
from various crudes. These crudes were distilled in an apparatus 
with a column separating capability equivalent to 20-22 theoretical 
plates. TS-1 fuels were obtained; the characteristics are listed in a 
table. It is shown that the straight- -run TS-1 fuels from West Siberian 
crudes typically have low contents of total and mercaptan sulfur, but 
are inadequate in thermal stability. Another table presents the results 
from determinations of the hydrocarbon group composition of TS-1 
type fuels obtained from West Siberian and Romashkino crudes. The 
paraffinic hydrocarbons predominate in these fuels. The TS-1 fuels 
obtained from crudes of the Surgut dome differ from the fuels from 
the Nizhnevartovsk dome in having higher contents of paraffin 
hydrocarbons and lower contents of naphthenic hydrocarbons; in 
this respect, the fuels from the Surgut group of crudes are quite 
similar to those from Romashkino crude. Recommendations for 
practical uses are given. 9 refs. 


53926 Low-temperature thermal quantities for five alkyl-substi- 
tuted pentanes. Finke, H.L.; Messerly, J.F.; Douslin, D.R. (Bartles- 
ville Energy Research Center, OK). J. Chem. Thermodyn.; 8: 965- 
983(1976). 

Low-temperature calorimetric quantities were determined for 
2,3-dimethylpentane, 3,3-dimethylpentane, 2,2,3,3-tetramethylpen- 
tane, 2,2,4,4-tetramethylpentane, and 3,3-diethylpentane from 10 to 
about 400 K. Molar heat capacity at saturation pressure of the 
condensed phases, transition and melting temperatures, and enthal- 
pies of transition and fusion were measured by adiabatic calorimetry. 
From the results, the thermodynamic quantities [H/sub s/(T) - 
H°(0)], S/sub s/, and C/sub s/ were derived and tabulated over the 
experimental temperature ranges of the crystalline and liquid states 
of each substance, and except for 2,3-dimethylpentane the standard 
entropies in the perfect gas state at 298.15 K were determined with 
the aid of literature data for vapor pressure and enthalpy of vapori- 
zation. Because, 2,3-dimethylpentane could not be crystallized, its 
thermodynamic properties are reported only for the glass and liquid 
states. 


STORAGE 
REFER ALSO TO CITATION(S) 53921 


53927 Gas-freeing aviation fuel storage tanks. Fardell, P.J.; 
Houghton, B.W. (Build Res Establ, Fire Res Stn, Engl). Pet. Rev.; 
30: No. 354, 349-352(Jun 1976). 

Before any maintenance can be started in large aviation fuel 
tanks, all traces of fuel must be removed. A new gas-freeing tech- 
nique is described along with equipment, apparatus and procedures 
used. The new technique involves the use of natural and mechanical 
ventilation, together with an air-driven pump for removal of liquid 
residues from the ay caller bottom of the tank. Advantages of this 
technique are briefly discussed 


53928 Link in the chain. Surridge, D.J. (Unitank Storage Co). 
Pet. Rev.; 30: No. 356, 457-463(Aug 1976). 

The objective of this article is to try to identify the future role 
of public storage companies as a vital link in the logistics of world- 
wide movements of bulk liquid products. The four market sectors 
cited are distribution storage, seasonal surpluses and refining imbal- 
ances, trader activities, and storage for industrial concerns. Future 
requirements in technology are briefly reviewed. 


COMBUSTION 
REFER ALSO TO CITATION(S) 53905 


53929 (N—77—17184) The combustion of liquid fuel in tunnel 
burners. Goldman, Y.; Lipshitz, A.; Manheimer-timnat, Y. (Tech- 
nion-Israel Inst. of Tech., Haifa. Dept. of Aeronautical Engineering). 
Oct -° Sip. (T. ‘AE—293). NTIS, PC A04/MF AOl1. 

ibm-Sponsored by the Natl. Council for Research and De- 
ae. Israel and the Kfa Juelich, West Germany. 

After discussing the general characteristics of tunnel burner 
combustion, the droplet vai _———- process is studied numerically 
and it is shown that recirculation is very important. The influence of 
four different tunnels on the performance of burners in a model 
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industrial furnace is investigated experimentally. The best 
tion quality is achieved by the tunnel, beter ain. the 
favorable recirculation pattern, as corrobo by water 
experiments. 


Mysak, I.S.; Kruk, M.T. (ORGRES, South Branch, USSR). Teploen- 
anes (Moscow); No. 1, 15-19(Jan 1977). (In Russian). 

Material is presented on the 'y of combustion of the 
M-100 fuel oil in a PTGMP-314 boiler resroen 4 It is found that good 
control of the furnace process is exercized in the ee M0. 
1.0)D/sub nom/ when the boiler is equipped with mec 
operated atomizers "Titan’ with the average initial nonuniformity of 
distribution of fuel among atomizers Ngreater than or equal to0.02. 


53931 en ee Se 


pressure boilers burning sulfurous oil ey, ane V.Sh. (All- 
Union Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 1, 19- 
23(Jan 1977). (In Russian). 

Results of investigations carried out on serial supercritical 
pressure boilers TGMP-114 and TGMP-314 designed for oil fuel and 
natural gas firing are presented. The content of sulfur in oil fuel was 
2.3-2.6%, ash content was 0.08-0.1%. It is shown that minimal 
corrosion of the metallic packing of the regenerative air heater is 
achieved when sulfurous oil fuel is banal with low air excess in 
— with effective regular cleaning and air preheating in 

orifiers. 


53932 Oil burner test stand experiments with heavy oil having a 
high asphalt content. Pischke, J. (Borsig G.m.b.H., Berlin (Germany, 
F.R.)). Energie; 29: No. 2, 32-35(Feb 1977). (In German). 

Combustion of a heating oil with 8% asphalt content presents 
no more problems than the combustion of an oil with 3% asphalt if 
the conditions of combustion are the same. The preheating tempera- 
ture required to achieve the necessary spray viscosity is the same for 
both oils. However, there is some increase in solid particle content of 
the smoke and grain size. Moreover, the experiments have shown 
that a firing cannot be judged by the smoke spot number alone, 
without taking into account the solid particle content of the smoke. 
The CO content of the exhaust gases never exceeded the average of 
0.01% during the whole experiment. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 54649 


RESERVES 
REFER ALSO TO CITATION(S) 54658 


53933 Non-conventional resources oil and natural 
Grenon, M. Rev. Energ.; 28: No. 290, 62.290en 1977). (In French). 
Important points from a conference on conventional and non- 
conventional petroleum and natural gas resources, organized by 
IIASA and UNITAR at Luxenburg, Austria, in July 1976 are 
recalled. Additional petroleum resources in small its, offshore 
deposits, obtainable by enhanced recovery, heavy oils, ae sands, and 
oil shale are reviewed and some data about their reserves are given. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 53839, 53840, 53842, 53843 


Devonian 


53934 (MERC/CR—77/6) Petrography of selected 

from the No. 20403 and CGSC No. 11940 
wells, Lincoln and Jackson Counties, West Virginia. Larese, R.E.; 
Heald, M.T. (West Virginia Univ., Morgantown (USA). Dept. of 


Geology and Geography; West Virginia Geological and Economic 
Survey, Raongannined (USA)). 1976. Contract EY-76-C-05-5199. 33p. 
Dep. NTIS, PC A03/MF AOI. 
Forty selected core samples of "Devonian shales” from two 
aon in western and southwestern West Virginia were — 
phically. Lithologically these samples may be 
types: shale, silty — dolomitic shale, shaly shaly 
yy and dolostone. Mineralogically, illite comprises the major 
part of theargillaceous fraction, whereas quartz constitutes the Led 
poe nonclay mineral. Carbonate is present in most specimens and is 
gen erally dolomitic. The most prevalent heavy mineral is pyrite. 
k gray (N3) to wownldliaiesk (SYR2/1) organic, rich shale 
constitutes the most distinctive rock type in the principal “Brown 
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shale pay zone interval. Organic matter occurs in several forms and 
comprises as much as 4.4% of the shale. Vertical mineral-lined 
fractures are important in facilitating gas accumulation and mi 

tion in most pay zones. Dolomite is the main mineral constituent in 
these linings; however, small amounts of calcite and barite are also 
present. Mi linings serve as ing agents to hold fractures 
open and thus are important in maintaining porosity and permeabil- 
ity along the fractures. Lenses of silt-size quartz and feldspar may 
serve . conduits for movement of gas into these fractures. (16 


53935 Formation of the Orenburg gas condensate deposit. i- 
mov, S.P.; Larskaya, E.S.; Khakhanova, I.N. (All-Union Sci Res 
Geol Inst, USSR). Geol. Nefti Gaza; No. 11, 11-22(1976). (In Rus- 
sian 


Specific features of distribution of microinclusions and com- 
positions of epibitumens (residual ‘oil saturation’) in a section of the 
Carbonaceous-Lower Permian productive rock mass of the Oren- 
burg deposit are considered. Variations of the composition of oil and 
Gn this as, ts concluded that there exist several relatively wel 

this basis, it is concluded that there exist several relatively well 
lated primary oil paleobeds, that the deposit has been filled with 
peepee later, and that the formation of gas condensate took place 
partly owing to the dissolution of some light components of the 
oo oil. 


Morphogenetic types of tectonic formations of Checheno- 
Ingushetia Sterlenko, Yu.A.; Sterlenko, E.V.; Salamov, R.A. (Groz- 
nyi Pet Inst im. M.D Millionshchikov, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 9, 13-17(1976). (In Russian). 

Problems of development of detailed morphogenetic classifi- 
cations of tectonic structures in Checheno-Ingush ASSR with a view 
to correct, and justified evaluation of its oil and gas potential 
resources are considered. Morphological types of local tectonic rises 
are singled out. 


53937 Iterative method of solving nonlinear problems of filtration 
of a liquid and a gas. Klement’ev, A.F.; Klement’ev, S.F. (Bashk 
State Univ im. 40 Oct, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 9, 55-57(1976). (In Russian). 

The problem of unsteady state rectinlinear-parallel filtration 
of a gas in a restricted closed stratum, with a constant pressure being 
maintained in the gallery, is considered. An approximative iterative 
method of solving the nonlinear differential equation describing this 
process is presented. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 53842, 53843, 53868, 53873, 
53874, 53876, 53908 


53938 New gas plants commissioned in Bass Strait 
Gas World Gas J.; 181: No. 4696, 622, 624-626(Nov 1976). 

Process details are _ for a new $20 million (Australian) 
gas g train recently completed in Gippsland, just southeast 
of Melbourne, Australia. The train, consisting of two column shaped 
fractionating units, com; mpletes the third stage of a construction pro- 
Fh gp ct gl a ym dpe ae lenge her petied arn ged 
and butane and 12,500 tonnes of ethane. The units separate the 
ethane, propane and butane mixture sent by underground pipeline in 
liquid form from the Longford gas processing and crude stabilization 
plant, some 198 km away. The new train will add another 12,000 
tonnes of propane and butane and 3500 tonnes of ethane to the 
plant's daily production capacity. 
53939 Monoethanolamine process for sulfur removal from circu- 
lating oil used in sour gas wells. Kauffman, D. (to Shell Oil Co.). US 
Patent 4,033,410. 3 Jul 19 1977. Filed date 20 Feb 1976. 6p. 

Circulating oil used for removal of sulfur in sour gas wells is 
contacted with an aqueous solution of an organic amine and allowed 
to separate into an oil phase and an aqueous amine phase containing 
the sulfur. The oil is then returned to circulation to the gas well and 
ate acai, ance na hte 

png, amen by precipitating the sulfur with and stripping out 
the aqueous amine solution with heat and/or vacuum. 


PRODUCTS AND BY-PRODUCTS 


53940 Plant and process for vaporizing and heating liquid natural 
gas. Mandrin, C Go Sulzer Brothers Ltd.). US Patent 4,033,135. 5 
Fal 1977. Priority date 7 Feb 1975, Switzerland. 8p. 
Se aan Canea rms © Gani eaiins 
order to vaporize a flow of liquid natural gas. The 
conducted via a circuit containing a hydrocarbon heating 
the liquid natural gas pipeline. eo aaekeee tl eer © 
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also obtained from a further heat source such as sea water to heat the 
liquid natural gas. In another embodiment, a part of the heat 

obtained from the diesel engine plant is used directly to heat heat the 
liquid natural gas. 


53941 Single mixed refrigerant, closed loop process for liquefying 
natural gas. Swenson, L.K. (to J. F. Pritchard and Co.). US Patent 
4,033,735. 5 Jul 1977. Filed date 8 Nov 1976. 16p. 

A fluid material is cooled through a ep range ex- 
ceeding 200°F by heat exchange with a single mixed refrigerant 
composition in a heat exchange zone forming a part of a closed loop 
refrigeration cycle thus assuring high reliability and low investment 
by virtue of ——— of the equipment required and ease of 
control thereof. The process is especially useful for liquefaction of 
natural gas. Refrigerant in the refrigeration loop containing constitu- 
ents having increasingly lower boiling points is successively directed 
from a compression zone to a condensation zone, thence to a heat 
exchange zone, next expanded in an expansion zone, returned to the 
heat exchange zone for countercurrent flow against the refrigerant 
flowing therethrough from the condensation zone to the expansion 
zone, and finally returned to the compression zone. The natural gas 
is directed to the heat exchange zone and liquefied therein by 
countercurrent flow against the cold refrigerant stream flowing from 
the expansion zone to the compression zone. The refrigerant is made 
up of C; to Cs hydrocarbons plus nitrogen as an optional constituent 
with the relative proportions of the constituents being controlled so 
that the combined cooling curve of the hot refrigerant stream and 
the feed gas closely matches the heating curve of the cold refrigerant 
stream in a sense that the curves are in close proximity at the lowest 
temperature levels thereof and relatively uniformly and slowly di- 
verge as the highest temperature points on the curves are ap- 
proached. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 53905 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 53906, 53907, 53908 


53942 Natural gas: ive. Osleeb, J.P.; Shes- 


a geographical perspecti 
kin, I.M. (Ohio State U Univ. Columbus). Geogr. Rev.; 67: 71-85(1975). 
This —s shows the utility of a linear programming model 
for predictin; = ae (NG) flows between producers and — 
Shis moc m 


distributors. el is used to replicate past flow patterns and 
then to derive NG flows from estimates of 1980-1990 supply and 
demand in USA and Canada. Flows in 1990 are estimated, assuming 
that the federal government allocates the NG to satisfy equal pro- 
portions of the demand in each state. The analysis indicates areas 
where NG deficits are likely and identifies possible locations for 
SNG and for LNG facilities and new pipeline routes. 33 footnotes, 7 
figures, 2 tables. (DLC) 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 55081 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC, 
REFER ALSO TO CITATION(S) 53870, 53872 


53943 (UCRL—50036-77-1) LLL gas stimulation program. 
Quarterly progress report, January—March 1977. Hanson, M.E.; 
Shaffer, R.J.; Anderson, G.D.; Heard, H.C.; Montan, D.N. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1 May 
= Contract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF 
A 
The elastic/porous-flow model for simulating the hydraulic 
fracturing process was further developed. The elastic parts of the 
model were used to analyze surface deformations and some aspects 
of the ion schemes field ore pe . — fracture. Various 
po were exp! lor so elastic parts of the 
a The incomplete Cho wb lps on gradient 
ee considerably fester than a poist ierstion 
pee A En . The model in its 


study ofthe mediumtres mechanical property f Devonian sale 
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experiments are being analyzed with a view to interpreting impor- 
tant reservoir parameters. Laboratory hydraulic fracturing experi- 
ments were also begun. 20 figures 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 53913, 54693, 54697, 54698 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 53949, 54699 


53944 Approximative relation for hydraulic calculation of low- 
pressure gas pipelines. Olenev, V.A. (Perm’ Polytech Inst, USSR). 
Izv. Tosh Uchebn. Zaved., Neft Gaz; No. 9, 18, 46(1976). (In Rus- 
sian 

A simple monomial exponential formula of hydraulic resis- 
tance of low-pressure gas pipelines is proposed. It may be used to 
solve a number of gas distribution system optimization problems, 
problems of analysis of their operation, and problems of computer 
modeling. This formula fairly exactly approximates the normative 
design relation the use of which for the solving of the indicated 
problems is made difficult by the presence of an exponential binomi- 
al. A comparative analysis shows that the proposed relation de- 
scribes considerably more precisely the regularities of gas pressure 
losses in conditions of a subquadratic resistance region, characteristic 
for low pressure gas distribution systems, than the ordinarily em- 
ployed formula valid only in the region of hydraulically smooth 
pipes. 


53945 First self-propelled concrete LNG carrier. Gas World Gas 
J.; 181: No. 4696, 618-620(Nov 1976). 

The vessel represents an entirely new concept for the trans- 
portation of LNG, using a reinforced concrete hull self-propelled 
carrier with insulated cargo tanks integrated within the hull. The 
vessel--with an overall length of 290 m and a beam of 44 m--is in the 
size range of the largest steel LNG carriers currently being built. It 
is of monolithic, concrete construction throughout the entire hull. 
The inner surface of the hull is separated from the cargo by 
insulation incorporating primary and secondary barriers. In the 
event of an explosion the very composition of the concrete makes it 
resistant to major structural failure. 


53946 UK transmission system construction failures appraised. 
Knight, R.C.A. (Br Gas Corp Eng Res Stn, Newcastle-upon-Tyne, 
Eng). = World Gas J.; 181: No. 4696, 631-632, 634(Nov 1976). 

An analysis is made of fine grain structure, fracture behavior, 
welding by the stovepipe method, low pressure air test, seamless 
Pipe failures, alloy segregation and field fabrication problems. 15 
refs. 


COMBUSTION 
REFER ALSO TO CITATION(S) 53905 


53947 Environmental and energy aspects of burning mixtures of 
natural gas and hydrogen fuel. Varde, K.S. (Univ. of Michigan, 
Dearborn). pp 422-427 of In Energy and the environment. Theo- 
dore, L. (ed.). Dayton, OH; American Institute of Chemical Engi- 
neers (1976). 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 
The possibility of burning natural gas-hydrogen mixtures has 
been investigated and the following conclusions are reported: 1. 
Energy content per unit volume of NG-H mixture is lower and this 
will have to be taken into account in the combustion and distribution 
systems. 2. The effect of increasing hydrogen content is to increase 
the upper flammability limit and the rate of heat release in the 
combustion zone; however, the effect on the flame temperature is 
not very pronounced. 3. As hydrogen content is increased CO levels 
oe but the emission of age a is expected to increase. Due to 
the wide flammability region of hydrogen, this factor will have to be 
dealt with carefully in rich burning systems. 4. Overall, NG-H 
mixtures seem quite practical particularly at low hydrogen content. 


STORAGE 


53948 Qualitative evaluation of the efficacy of surface-active 
agents when operating gas reservoirs. Maksimov, V.M.; 
Filinov, M.V. (Moscow Inst of Petrochem and Gas Ind im. LM. 
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Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 72- 
78(1976). (In Russian). 

A method of calculation of the process of displacement of 
water by gas with the aid of surface-active agents is considered. _ 
Unlike the existing descriptions of this process, the method in 
question takes more fully into account the main characteristic differ- 
ences and the physical mechanism of displacement and has a broader 
area of application. Results of the calculations presented permit 
making a rough quantitative evaluation of the efficacy of utilization 
of surface-active agents when — and maintaining an under- 
ground gas reservoir, and evaluation of the radius arte the gas region 
and of the gas volumes that can be pumped into the stratum on 
= that the maximum completeness of displacement is real- 
ized. 


53949 Underground storage of gas: making up for nature's mal- 
distribution. Sherman, C.W. (Pennsylvania State Univ., University 
Park). Earth Miner. Sci.; 46: No. 8, 57-60(May 1977). 

The value of underground natural gas storage facilities in the 


northeastern USA for natural gas that can be transported in the 
summer is described. The various problems in the devel t of 
such facilities (both technical and legal problems) are di > 
(LTN) 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 54690 


53950 (NTIS/PS—77/0384) Oil shale mining, processing, uses, 
and environmental impacts. Volume 1. 1964—1975 (citations from the the 
NTIS Data Base). Report for 1964—1975. Hundemann, A.S. (Nation- 
al Technical Information Service, Springfield, Va. (USA)). May 
1977. 200p. NTIS PCNO1/MF NO1. 
See also NTIS/PS—77/0386 and NTIS/PS—77/0387. 
Government-funded research on exploration, — retort- 
ing, chemistry, environmental impacts, and policies relating to 
shale research is covered. Abstracts discuss such things as oil 
air and water pollution control, production of synthetic fuels, use 
spent oil shale in road construction, identification of research 
development priorities, and in situ recov of shale oil. (This 
updated bibliography contains 195 abstracts, none of which are new 
entries to the previous edition.) 


53951 (NTIS/PS—77/0385) Oil shale mining, processing, uses, 
and environmental impacts. Volume 2. 1976-April, 1977 (citations a 
the NTIS Data Base). Report for 1976—Apr 77. Hundemann, A. 
(National Technical Information Service, Springfield, Va. TUSA). 
May 1977. 153p. NTIS PCNO1/MF NO1. 

Supersedes NTIS/PS—76/0319, NTIS/PS—75/362 and 
COM—74-10969. See also NTIS/PS—77/0386 and NTIS/PS—77/ 
0387. 

Government-funded research on exploration, mining, retort- 
ing, chemistry, environmental impacts, and policies relating to oil 
shale research is covered. Abstracts discuss such things as oil shale 
air and water pollution control, production of synthetic fuels, use of 
spent oil shale in road construction, identification of research and 
development priorities, and in situ recov of shale oil. i 
updated bibliography contains 148 abstracts, 120 of which are new 
entries to the previous edition.) See also NTIS/PS-77/0384, Oil 
Shale Mining, Processing, Uses, and Environmental Impacts. Vol. 1. 
1964-1975. 


53952 (NTIS/PS—77/0386) Oil shale mining, processing, uses, 
and environmental impacts. Volume 1. 1970—1975 (citations from the the 
Engineering Index Data Base). Report for 1970—1975. Hundemann, 
A.S. (National Technical Information Service, Springfield, Va. 
(USA)). May 1977. 219p. NTIS PCNO1/MF NO1. 
See also NTIS/PS—77/0384 and NTIS/PS—77/0385. 
Exploration, mining, retorting, chemistry, thermal studies, 
environmental impacts, and policies relating to oil shale research are 
discussed. A few abstracts deal with the uction of synthetic 
fuels from shale oil and the economics of oil shale operations. 
updated bibliography contains 212 abstracts, none of which are new 
entries to the previous edition.) 


53953 (NTIS/PS—77/0387) Oil shale mining, processing, uses, 
and environmental impacts. Volume 2. 1976-April, 1977 (citations from 
the Engineering Index Data Base). a Sa -Hunde- 
mann, A.S. (National Technical Information Service, 
Va. (USA)). May 1977. 138p. NTIS PCNO1/MF NO1. 

Supersedes NTIS 76/0320. See also NTIS/PS—77/0384 
and NTIS/PS—77/0385. 

Worldwide research on exploration, mining, ing, chem- 
istry, thermal studies, environmental impacts, and policies ing to 
oil shale research is discussed. A few abstracts with the 
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of synthetic fuels from shale oil and the economics of oil shale 

i is updated bibliography contains 131 abstracts, 112 of 

i entries to the previous edition.) See also NTIS/PS- 

77/0386, Oil Shale Mining, Processing, Uses, and Environmental 
Impacts. Vol. 1. 1970-1975. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 53842, 53964 


53954 (PB—266040) Optical radiation measurements: the 1973 
NBS scale of spectral irradiance. Final report. Saunders, R.D.; Shu- 
maker, J.B. (Flathead Drainage 208 Project, Kalispell, Mont. 
(USA)). Apr 1977. 40p. (NBS-TN—594-13). NTIS PCA03/MF AOI. 

See also report dated Oct 76, PB-259639. 

This note describes the measurement apparatus and tech- 
niques used in deriving the 1973 scale of spectral irradiance. The 
uncertainty of this scale is believed to be less than 2% in the spectral 
region 250 nm-500 nm and less than 1% in the spectral region 500 
nm-1600 nm. This uncertainty represents a threefold improvement 
over the previous NBS pm of spectral irradiance. The complete 
derivation of the projected solid angle, which is crucial when 
transferring from radiance to irradiance, is given. Also described in 
this note is a model for interpolating the spectral irradiance at 
wavelengths between the wavelengths measured. Measurement de- 
tails are presented and sources of error are discussed. 


SITE GEOLOGY AND HYDROLOGY 


Secondary changes in oil shales of the Leningrad deposit. 
ang A.S. Izv. Akad. Nauk SSSR, Ser. Geol.; No. 1, 125-129(1976). 
(In Russian). 

Sequential epigenetic changes in organic matter of the Lenin- 
grad oil shales es degradation, aromatization, and increasing 
bituminoid A + C, hydrocarbon, humid acid, and carbon, nitrogen, 
and sulfur content ‘with decreasing hydrogen, oxygen, and chlorine 
content) are accompanied by metasomatic dolomitization, secondary 
sulfidization, calcitization, and alkalinization of the karst carbonates 
and are caused by thermal water rising along the fault zones. 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 53934 


53956 Tar sands of Canada. II. T. (Univ., Kyoto). 
Sekiyu To Sekiyu Kagaku; 19: No ‘s, eet 1975). dn. Japanese). 

In the Athabasca region, cretaceous formations of sandstone, 
shale, etc. overlie unconformably upper Devonian formations con- 
sisting mainly of limestone. Tar sands are included in the McMurray 
formation of the lowest cretaceous. A coal specimen collected from 
the tar sands of the McMurray formation in the Mildred-Ruth Lakes 
shows the atomic ratios of hydrogen and oxygen to carbon to be on 
the order of 0.95 and 0.25, respectively. These values suggest that 
the formation was heated below 200°C. 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 53965 


53957 (SAND—77-0979) Hydrocode simulation of the oil shale 
rubblization experiment at Rock Springs Site 12. Boade, R.R. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jun 1977. Contract EY-76-C- 
04-0789. 27p. Dep. NTIS, PC A03/MF AO1. 

An oil shale rubblization experiment will be performed during 
late summer of 1977. This experiment will involve the formation of 
three horizontal hydrofractures in an underground oil shale bed, the 
introduction and subsequent detonation of a slurry explosive in two 
of these hydrofractures, as well as various measurements of physical 
events and conditions associated with the dynamic experiment and 
with the environment. Preliminary calculations have been made with 

a one-dimensional hydrocode to assess some of the dynamic aspects 
of the u experiment. Results of these calculations are pre- 
sented with a general description of the stress wave 
tion, material motion, and fracture phenomena which will occur 
sySele daiae disuaten oF tan eoreeen plan ved mapeoiee sentie o 


tional calculations 
epproach to the problen (10 fies) (DLC) 
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OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 53606 


53958 (LA—6795-PR) Explosively produced 

shale. Progress report, January—March 1977. Carter, W.J. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). ye 1977. Contract W- 
7405-ENG-36. 23p. Dep. NTIS, PC A02/MF A\ 

Significant ad advances ef Gs pan Gece mouths ieehede: 8 
Mohr-Coulomb — description has been inserted into the 
computer code YAQUI. The Mohr-Coulomb theory assumes that 
flow parameters depend heavily on mean stress, a situation known to 
occur in most geologic materials. Generalized analytical failure 
surfaces for oil shales of arbitrary density have been developed based 
on recent static measurements of compressive and the 
effective-stress law of fracture for fluid-filled rocks. expres- 
pes ene Se net eS eee they 

will provide a convenient tool for relating most oil-shale physical 
a to density alone. Characterization of nonideal explosives 

continued. Our understanding of nonideal explosive behavior 
from both experimental and theoretical standpoints has increased so 
that we believe computer codes can simulate this behavior accurate- 
ly enough to specify the loading in most oil-shale explosive events. A 
simple new technique for measuring d ic tensile strengths has 
been developed, and results for Green River oil shale have been 
obtained as functions of bedding orientation and density. Work is 
now concentrated on computer simulation of explosions and explo- 
sive effects in oil shale. In particular, several dynamic fracture 
criteria are being tried in the code YAQUI; these will be evaluated 
soon. In addition, more detailed plans are being made for the large- 
scale field eo ger of FY78; a final design should be ready by 
late spring of FY77. 16 figures. 


53959 Three flow types must be considered in the design of slurry 
handling systems. Draganiuk, O.B. (Syncrude Canada, Ltd., Calga- 
ry). Oil ee ee 26: No. 46/47, Les dO 
Association of Corro- 


sion Eng Aloe, Canada (29 Dec 1975 
gcc Calg we must be Ss Somitned fe the design of slurry 
handling systems for abrasive Athabasca tar sand oh slurries: (1) hetero- 
geneous a are nonuniform mixture with saltation, with particles 
bouncing on oe See Sees 2 ee 
o'clock 4 sw ty (3) nonuniform mixture with bed, 
giving accelerated bottom wear. Extensive tests have shown of 
pwemdl A. Becthecg ey Reg fhe h Bovis 4? Gas 
characteristic grooves. The best been with X42 and 
X52 carbon steel pipe, which is superior to hard stainless steel. 
Polyethylene pipe must be too thick at 160° to 180°F temperatures; 
steel pipe lined with polyethylene would be attractive if commercial- 
ly avai coe eds eg — ae ee 
sledge hammer. Experience by Syncrude Canada Ltd. cov 
rotating pipe, fourfold increase of antiabrasive requirements wi 
flow rate, deformation and cutting wear, sliding wear, abrasive 
on agmr critical velocity and diameter, temperature effect, and 
ther materials is discussed. 


53960 pn ny Adan ey ght yy why he hy 
hot water process. Baillie, R.A.; Fear, J.V.D. (to Great Canadian Oil 
Sands Ltd.). US Patent 3,931,006. 6 Jan 1976. Priority date 17 Oct 
1974, Canada. vp. 


IN SITU METHODS, TRUE AND MODIFIED 


53961 Fae geile he Preliminary results from 
Technical progress report. Martel, R.A.; 
Harak, AK. (energy Research and Developmen Administration, 
Laramie, Wyo. (USA). Laramie Energy Research Center). Jul 1977. 
19p. may ne) pepe hen they ne 
of a continuing in-situ oil shale research effort, the 
retorting of a column of mine-run shale ranging in 
size from fines to 2-foot-cube-sized and 4-foot-cube-sized pieces are 
being investigated in both 10- and 150-ton 


53962 (UCRL—79033) Computer model 
retorting: effects of input-gas str i i 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Mar 1977. Contract W-7405-ENG-48. 34p. (CONF-770419_-2). Dep. 
NTIS, re mae AOl. eu u 
From shale symposium; Golden, Colorado, United 
States of America (USA) (21 Apr 1977). 
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A one-dimensional mathematical model has been developed 
for simulating the eet processes involved in the con- 
current, vertical retorting of a rubblized bed of oil shale. Both hot- 
gas retorting and combustion retorting can be simulated. The flow 
rate of the gas stream and the composition and temperature of both 
the gas stream and the shale particles are calculated as a function of 
time and location in the retort. The rates of recovery of oil and 
water from the retort are also computed. The model is used to 
predict commercial in-situ retorting phenomena for typical condi- 
tions of shale composition, particle size, yume fraction, and input- 

gas properties. The predicted effects of input-gas ern (flow 
a temperature, and composition) are examined in detail. The 
model i tes that a gas input of air diluted with steam or CO» i is 
effective in controlling the temperature and maximizing the oil are 
without causing the large decrease in retorting rate associated with 
the use of a mixture of air and recycle gas. The air/steam mixture is 
also attractice because it yields a retort product gas with a higher 
heating value. 


53963 (UCRL—79039) Modeling of vertical pressure distribu- 
tion in large in situ retorts. Carley, J.F.; Thigpen, L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Apr 1977. 
Contract W-7405-ENG-48. 27p. (CONF-770419—1). Dep. NTIS, 
PC A03/MF AOl. 

From 10. oil shale symposium; Golden, Colorado, United 
States of America (USA) (21 Apr 1977). 

Deformation of oil-shale rubble and its consequent permeabil- 
ity loss rma eee upon rock pressure. This pressure distribution in oil- 
shale rubble columns is therefore important to modified in-situ oil 
extraction from oil shale. Pressure distribution in unretorted columns 
of oil-shale rubble has been modeled using the theory of bins. 
Dependence of vertical pressure on column geometry and shale 
properties was examined. A major finding is that, at room tempera- 
ture for a given geometry and properties, pressure approaches an 
asymptotic limit regardless of overburden forces. The model has 
been extended to include variations in density and frictional proper- 
ties of shale that accompany the temperature changes occurring 
oe and this expanded model has been programmed for 
the CDC 7600 computer. Parametric studies with this program point 
up the urgent need for data on the dependence of interparticle 
frictional properties on temperature and pressure. Directions of 
further development and improvement of this modeling effort are 
discussed. 


53964 Experimental approach to in situ oil recovery from tar 
sands, Marchant, L.C.; Land, C.S.; Cupps, C.Q. (Laramie Energy 
Research Center, WY). pp 147-158 of In Resource recovery. Albu- 
ny of Mechanical Engineers (1975). 

symposium; Albuquerque, New 


The reverse combustion process has several features that 
make it attractive as an in-situ oil recovery method for tar sands. 
One is the improved —_ of the oil produced from the tar sand. 
Another is the flow of the hot produced vapors through the heated 
sand, which obviates the possible sand plugging by liquids as might 
occur with forward combustion and other thermal recovery meth- 
ods. There are disadvantages, however, that could prevent success- 
ful use of the method, such as the possibility of spontaneous ignition 
due to low-tem oxidation during air injection through the 
tar sand and limitation on pattern size imposed by low air 
—— of tar sands containing appreciable oil saturation. A 

ield experiment will be conducted to evaluate the problems and 
limitations that would be encountered in attempts to apply the 
process on a much larger scale. 


53965 Promises and problems in in-situ oi] shale development. 
Rothman, A.J. (Univ. of California, Livermore). pp 159-168 of In 
Resource a seen. NM; American Society of Me- 
chanical Engineers (1 ang 
From 15. anni ASME symposium; Albuquerque, New 
ee USA CONF 150 1975). 
50306—. 


a process is described for obtaining oil from oil shale by 
mining, ing a rubble column underground, and retorting in 
place. This rubble in-situ extraction process (RISE) is compared 
with other potential methods for extraction of oil from oil shale, and 
appears to have advantages in producing oil at lower cost, capital 
investment, environmental impact, water use and population influx. 
As such, the process, if successfully developed on a commercial 
scale, can have significant impact in increasing our oil supply. 
Various technical and other problems to be resolved in a develop- 
ment program are given. 


53966 Heat transfer and product formation during the in-situ 
retorting of oil shale. Johnson, W.F.; Timmins, T.H. (Mobil Research 
and Development + aPaear mah » Dallas). pp 169-178 of In Resource recov- 
ery. Albuquerque, of Mechanical Engineers 
(1975). 


From 15. annual ASME symposium; Albuquerque, 
ee ee (6 Mar 1975). 
co 


INF-750306—. 

For in-situ retorts in which a bed of rubblized oil shale 
retorted using an oxygen-containing gas, there are two zones 
major significance. The upstream zone is the combustion zone, 
downstream zone is the retorting zone. The movement of 
zones through the retort is ly described as the rate of 
tion front advance or the rate of retorting front advance. 
studies indicate that under some conditions the combustion “rr 
move more slowly than the retorting front and separation of 
fronts will occur. Using a given retort operated under conditions 
constant rate of heat loss to its surroundings, constant oxygen flux 
and constant fuel concentration, the combustion front advance rate 
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combustion front advance rate as a function of i 

tion. One apparent way to increase shale oil in an in-situ retort 
is to generate a rubble bed having a smaller particle size distribution 
than mine-run shale, and then increase the shale heat-up rate by 
increasing the gas flux. 


53967 In situ effort gaining momentum, Energy Process. /Can.; 68: 
No. 1, 44-46(1975). 

Current activities to unlock up to 164 billion bbl of reserves in 
tar sands by in-situ production are the most concentrated research 
effort ever seen in tar sands. Current estimates place a commercial 

in-situ project of 125,000 bbi/da: y at about the same cost as the 
ing producing capacity of the Syncrude project, over $2 
10N. 


53968 Laboratory research on a direct heat process for this 
extraction. Moore, R.G.; Bennion, D.W.; Donnelly, J.K. (Calgary 
Univ., Alberta). Energy Process. /Can.; 68: No. 1, 48-56(1975). 

Laboratory research on a direct heat process for this extrac- 
tion from oil sands will indicate if pilot-plant testing of the process 
on a larger scale is warranted. Combustion technology is similar to 
in-situ recovery of bitumen by fire fl . The requirement of a 
heat carrier for indirect heat processes wo id increase the complex- 
ity and cost of extraction equipment. 


53969 Heavy oil recovery in the Alberta Oil sands. McIntyre, H. 
Eng. J. (N.Y.); 59: No. 1, 61-65(1976). 

A $200,000,000 top-priority, industry/government venture in 
development of Alberta's underground tar sands resources is to start 
by mid-1976, involving the Alberta Oil Sands Techno yn 
Research Authority, established in mid-1975 and 
$100,000,000 in provincial research and development ame to be 
put up ona 50-50 basis to the most promising industry field 
mental schemes for in-situ tar sands development. By the Nov. 1975 
deadline, 21 proposals from seven integrated oil companies, one 
consortium, seven nonintegrated oil companies, and five individuals 
were received. The total initial bitumen in place is estimated | 
Alberta’s Energy Conservation Board at 919 Million bbl, of whi 

only 74 billion cxlats at surface Suing Ot Lem sump i.e., with less than 150 
ft of overburden. The bbl must be tapped by 
drilling. 


53970 Fireflooding shallow tar sands--a case history. yrds. 

P.L. (Gulf Energy and Miner, Bakersfield, Calif). J. Can. 

Technol; 15: No. 4, 41-48(Oct-Dec 1976). : 
Sapo is cael 


A field pilot test of forward combustion 

techniques was conducted in a shallow tar sand 

Kentucky. Oil production responded to the movement of the com- 
bustion zone ten days after the fireflood was started. The average oil 
production was 24 barrels day for the four months required to 
complete the test. The total oil soatentian of 3100 barrels was 54% 
of the 5700 barrels originally in place in the pattern area. The major 
problems encountered were the lack of per ae consump- 
tion, the unsymmetrical advance of the fireflood and the tendency of 
the combustion zone to move toward the top of the reservoir. 6 refs. 


53971 Segamo will link Europe and Africa. Richards, R.A.C. 
Gas World Gas J.; 181: No. 4696, 627-628, 630(Nov 1976). 

A oe? is = of . new pipeline network whose 
construction design considers wien link. The first 
phase ths gat plan for Spain sho bring natural gas to 12 
provinces, and the second phase 


53972 Fluid carrier recovery system and method. Barrett, G.M. 
US Patent 4,033,412. 5 Jul 1977. Filed date 18 Jun 1976. 6p. 

silat “Tiquid pt note underground oa 
recovering oil and like its an source 
wherein the oil is in an unpumpable form and wherein the 
oil is recovered by into the oil deposit a carrier which will 
ils large volume ofthe of depost and which wil ow upwardly 
through a flow passage in the earth to a location ae or above 
the surface of the earth, followed by the introduction into 


part of such volume of a solvent for the oil, the solvent yet 
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lesser specific gravity than the carrier and being operative on the oil 
to form oil-solvent droplets which float in the carrier and flow to the 
top of the flow passage for recovery. The carrier is preferably water 
and the solvent may be an inexpensive mineral spirit immiscible with 
water. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 53638 


53973 (UCRL—79630) poo er es — on oil shale at Law- 
rence Livermore Laboratory and of retorting characteris- 
tics of oil shale. Rothman, A.J.; Lewis, A.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Jun 1977. Con- 
tract W-7405-ENG-48. 36p. (CONF-770719—1). Dep. NTIS, PC 
A03/MF AO1. 

From 11. conference on mechanical engineering; Haifa, Israel 
(11 Jul 1977). 


An experimental program is being carried out to advance oil- 
shale retorting technology. This paper summarizes some results of 
laboratory and pilot retorting and gives the reactions of oil-shale 
char with gases. A computer model of the retorting process has been 
compared with retort experiments and has been used to predict in 
situ retorts under various ——— conditions. Finally, the results of 
a retort using Negev (Israel) oil shale are compared with those using 
Colorado oil shale. 


53974 Effect of free calcium oxide on the yield and properties of 
kukersite semicoking products. Efimov, V.M.; Doilov, S.K. Khim. 
Tverd. Topl.; No. 2, 72-79(1975). (In Russian). 

Addition of 0 to 15% calcium oxide decreased the yield of tar 
and its content of phenols. The parameters of the tar changed 
considerably: the density decreased, the molecular weight increased, 
the content of olefins in the light-medium fraction of the tar distilling 
to 350°C increased, the combustion temperature of the tar increased, 
and the content of alkylresorcinols decreased. The concentration of 
3,4-benzopyrene did not change. 


53975 First oil sands plant: a true 
Energy Process. /Can.; 68: No. 1, 22-29(1975). 

A discussion of the Great Canadian Oil Sands Ltd. project 
covers problems in attaining an economic operation in relation to the 
nature of oil sand; the four functions in producing the oil, including 
very large open pit mining, extraction or separation of the sand and 
bitumen with completely new technology, upgrading of the bitumen 
into synthetic oil, and on-site utilities having very large require- 
ments; and the aot ogy for operating the total complex as a single 
plant, i.e., anything but a minor disruption of the first three functions 
could shut down the whole operation. 


53976 Processes for the production of ihous -ash kerogen concen- 
trates from Baltic oil shales. Kaminskii, V.S.; Sokolova, M.S. Tr. 
Nauchno-Issled. Inst. Slantsev; 20: 14901975) (in Russian). 

The study included determination of optimal parameters for 
centrifugal hydroclassification, flotation, and centrifugal concentra- 
tion of slurries and screenings for use in developing improved 
schemes for jucing containing 70 and 90 percent organ- 
ic matter. Effective oil-shale flotation agents were combinations of 
mixed-type or apolar collectors with acidic or neutral frothers, 
especially eee coe Cane Cees tee Seer See 
ols or detergents and kerosine or transformer oils with 
alkanols. Flotation in inorganic salt solutions with mixed-type co! 
tors was also done. 


53977 Fort McMurray reaching explosion point. Keeley, M. 
Can. ey 16: No. 12, 30-34(Dec 1975). 


problems in the town of Fort McMurray, 


ol egan oh and consraction of 


adjacent Syncrude Canada Ltd. plant; be inadequate rail facili- 
for transportation o produced at these plants 
other oll sands plants which might Ge built in the Athevesce 


project. Armstrong, J. 


control parameter for combustion retorts. Baer, 

yan, N.W. (Univ. of Utah, Provo). Ind. Eng. Chem., 

; 15: No. 1, 82-83(Feb 1976). 

" relationship developed between the retorting flow 

vita ie elaniee at eatilidonton eove waieeieentiocenes 

intaining a separation between the pyrolysis zone and the combus- 
thermal wave which would assure the use 

oy be fuel in under- 

ground retorting. The analysis shows that, for stable, steady-state 

i “height of a gas transfer anit”, 

should be < 1, but that for the required large va value of “1”, the 

ysis zone thickness, R should approach unity. Published U.S. 

u of Mines data from 150 ton retorting tests confirm the 
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53979 Process for treating oil shale. Reed, T.G. Jr. US Patent 
3,939,057. 17 Feb 1976. Filed date 18 Jan 1974. vp. 

A pelea tnpesiinta cents hana ee Sa ae 
comprises: feeding a mixture of a major amount of crushed oil shale 
and a minor amount of coal, sufficient to provide process heat which 
nee S ene 68 Oe nes Se en to a rotary 
preheater, heating said mixture to a temperature less than that at 
which decomposition of kerogen begins, said heating by direct 
contact of said mixture with a flow of hot gases, passing said 
preheated mixture to a rotary retort, indirectly heating said mixture 
to a temperature in the range of 850 to 1050°F with said hot gases, 
said hot gases indirectly heating said rotary prior to contacting alk 
mixture in said preheater, taking off a vaporous overhead comprising 
shale oil and tar oil and leaving a char on said shale, said 
retorted mixture to a hopper, removing residual shale oil by sweep- 
ing said with superheated steam, passing said vaporous 
overhead stripped shale oil residual to a high temperature 
condenser, condensing an oil fraction at a temperature above 212°F 
from said vaporous overhead and said hopper residual shale oil, 
passing the uncondensed gases from said high temperature condenser 
to a low temperature condenser, condensing water from said uncon- 
densed gas, recovering a high BTU gas, passing said mixture from 
said hopper to a furnace, and burning said char and unvolatized coal 
to produce said hot gases, which pass from said furnace, first 
contacting said rotary retort and then directly contacting said mix- 
ture in said preheater. 


PURIFICATION 
REFER ALSO TO CITATION(S) 53988 


53980 Desulfurization of oil sands coke. Parmar, B.S.; Tollefson, 
E.L. (Univ. of Calgary, Alberta). Can. J. Chem. Eng.; 55: No. 2, 185- 
191(Apr 1977). 

Research done on the development of a process to desulfurize 
oil sands coke is described. Solvent extraction, steam treatment 
alone, steam treatment in the presence of sodium compounds, treat- 
ment with steam and air mixtures, hydrodesulfurization and preoxi- 
dation followed by hydrodesulfurization have been investigated. It 
has been found that oxidative mgemong 9 of oil sands coke with air 
at low temperatures enhances the rate of sulfur removal during the 
subsequent hydrodesulfurization. Up to 75% of the sulfur present in 
the oil sands coke can be removed by preoxidizing the coke at 530°F 
for eight hours followed by hydrodesulfurization with hydrogen at 
1200°F for eight hours using shallow fluidized beds of -20 mesh coke 
particles. Yields of p coke of approximately 56% were ob- 
tained from this process. 

content of 


53981 Reduced nitrogen hydrocarbon fraction by cata- 
Holloway, R.L.; Edison, R.R.; Wachtel, S.J. (to 


lytic polymerization. 
Atlantic Richfield Co.). US Patent 4,033,861. 5 Jul 1977. Filed date 
19 May 1975. 14p. 

= method for poteinn a hydrocarbon material having a 
red nitrogen content involves con a sil decived one 
ee et ee ow ewe Ot poe oy ty ived olf 
mixtures thereof and din Whe, bs at beest ano candle ants Gao 
catalyst to polymerize at least a portion of the contained nitrogen 
compounds, +s. eatny Sp eee 

and, thereafter, e.g-, aro resulting reac- 

tor effluent to produce a hydrocarbon material ha a reduced 
nitrogen content relative to the feedstock and effluent. hydro- 
carbon material may be advantageously used in h hydro- 
treating. Also provided is a novel apparatus which can be used to 
carry out the method of the present invention. 


PROPERTIES AND COMPOSITION 


53982 (LA-UR—77-1005) failure surfaces 

shales of varying kerogen content. Johnson, J.N.; Simonson, 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 

_— 22p. (CONF-770706—1). Dep. NTIS, PC A02/MF 
"From 6. AIRAPT international 


2 eatin oo, ior 108 
le ef Gentile of onlitinas "tho cae of Sek eae 





NOV. 30, 1977 


rates is generally to increase the strength, while increasing size tends 
to reduce average material strength due to the greater probability of 
finding larger cracks and flaws in large samples. The strength- 
pressure-density data and analysis ignore some of these effects, but 
provide a useful semi-empirical relationship on which to base analy- 
ses of static and dynamic fracture of oil shale for energy resource 
recovery, particularly when little more than average density of the 
stratum or region is known. (DLC) 


53983 Comparative characteristics of alcohol—benzene and ether 
extracts of kukersite kerogen. Urov, K.E. (Inst. of Chemistry, 
Tallin). Khim. Tverd. Topl.; No. 5, 66-67(1975). (In Russian). 

The extracts yields using ethyl ether or benzene-methanol 
mixture 3:1 by vol were similar in amount, but the ether extract 
contained approximately 1.5 times more nonaromatic hydrocarbons, 
chiefly Czo—2s n-alkanes, than the benzene-methanol extract. The 
difference was attributed to the greater penetration of ether mto the 
kerogen mass and to the heterogeneity of n-alkanes in the kerogen. 


53984 Study of the group and constituent composition of an 
alcohol—benzene extract of bituminous shale from the Boltysh deposit 
in the Ukrainian S.S.R. Pobul, L.; Fomina, A.S. (Inst. of Chemistry, 
Tallin). Khim. Tverd. Topl.; No. 6, 134-142(1975). (In Russian). 

A study of extraction and composition used extracting agents 
= mixtures of ethanol with benzene, dichloroethane, or 
pyridine. The highest yield of bituminoids was obtained with the 
alcohol-benzene mixture, and this extract was studied in detail. The 
hydrocarbon portion of the Boltysh shale appears to be character- 
ized by Cas-Cs: paraffins, mainly with an odd number of carbon 
atoms. The high-molecular-weight part of the shale bituminoids 
contains alkane chains mainly of 10 to 15 carbon atoms and only a 
small amount of aromatic compounds. The alkyl groups in the latter 
part and those in the shale kerogen have the same composition, 
which is close to that of the n-paraffins of the majority of petro- 
leums. 


53985 Concentration and mineralogical residence of elements in 
rich oil shales of the Green River Formation, Piceance Creek Basin, 
Colorado, and the Uinta Basin, Utah...a preliminary report. Desbor- 
ough, G.A.; Pitman, J.K.; Huffman, C. Chem. Geol.; 17: No. 1, 13- 
26(1976). 

Ten samples from drillcores of two rich oil-shale beds from 
the Parachute Creek Member of the Eocene Green River Forma- 
tion, were analyzed for 37 major, minor, and trace elements. For 23 
of these elements, principal mineralogical residence is established or 
suggested. Such studies may provide data which are useful for 
predicting the kinds and amounts of elements and compounds that 
might be released into the environment by oil-shale mining oper- 
ations. 


53986 Microbial utilization of raw and hydrogenated shale oils. 
Westlake, D.W.S.; Belicek, W. (Univ. of Alberta, Calgary). Can. J. 
Microbiol.; 22: No. 2, 221-227(1976). 

The biodegradabilities of raw and hydrogenated shale oils 
prepared by a retort process were studied under psychrophilic and 
mesophilic conditions. Changes in bacterial numbers and the chemi- 
cal composition of the oils were monitored using a plate count and 
chromatographic techniques. Raw shale oil was relatively resistant 
to microbial attach whereas hydrogenated shale oil was readily 
utilized for microbial growth. Populations enriched on raw shale oil 
had a reduced ability to use hydrogenated shale oil under similar 
conditions. Gram-negative rods predominated in all enrichment pop- 
ulations. To facilitate cleanup of shale oil spills, it is recommended 
that raw shale oil be hydrogenated at the extraction site before 
transport. 


53987 Studies on the components in shale oil. VII. Identification 
and their i 


of thianaphthene, methyl homologs. lida, T.; 
Okumura, K. Yakugaku Zasshi; 96: No. 1, 37-43(1976). (In Japanese). 

The 215 to 250°C fraction of Colorado shale oil was effected 
by redistillation into narrow subfractions labeled A, B, and C. After 
aliphatic hydrocarbons in fraction A were removed with silica gel, 
the concentrate of thianaphthene and napththalene mixture was 
separated by alumina, the latter being adsorbed less strongly on 
alumina. The compounds were identified by NMR, uv, and ir 
spectra. Similarly, 6-methyl-thianaphthene, 1- and 2-methyl naphtha- 
lene, and diphenyl were isolated from fraction B and identified. 
Further, 2,6- and 1,6-dimethylnaphthalene were identified in fraction 
Cc. 


53988 Baltic shale tars as raw materials for the production of 
multifunctional additives for fuels and oils. Zelenin, N.1.; Nikitin, 
E.E.; Fainberg, V.S. (Leningrad Eng-Econ Inst, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 5-6, 444-448(May- 
Jun 1976). 

From the existing concepts as to the mechanism of antioxi- 
dant and antiwear additives, one can formulate certain basic require- 
ments on their composition and properites. As conditions of effec- 
tiveness for multifunctional additives, the molecules must include the 
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following: hydroxyl groups of a proton-donor character to break 
oxidative chains; = groups to give the additive surface 

double bonds in chains to reinforce their i 
effect; and relatively +. hydrocarbon chains to give the 
solubility in fuel or oil. The present work was aimed at determining 
to what de the compounds of Baltic shale oils meet these 
conditions. imental data are presented which show that the 
oxygen-containing —— of shale oils represent a highly 
system of compounds that tend to form hydrogen bonds, 


having hydroxyl groups and relatively long hydrocarbon chains in 
which a double bond is frequently encountered. These features of 
composition and properties of the Baltic shale oils make them 
effective raw materials for the production of antioxidant, antiwear, 
and anticorrosion additives for fuels and lubricating oils. 12 refs. 


Utah. This high concentration of mercury if present 

minable zone, would be of concern in commercial oil oper- 
ations processing large volumes of shale. bores improved analyt- 
ical method, surface samples from eastern Utah previous} 

to contain high concentrations of mercury were reanalyzed, and an 
additional 183 drill core samples from the Mahogany zone and 
adjacent beds were analyzed. The reanalyzed samples averaged 
slightly more than 0.35 ppm mercury and the drill-core samples 
averaged 0.37 ppm. The products from a Fischer assay of 100-gram 
sample of oil shale, found to yield 35 gallons per ton of oil and 43 
ppm of mercury, were analyzed for their mercury content. The 
spent shale contained only 2 percent of the total mercury in the assay 
products and the gas fraction contained about 58 percent. 4 refs. 


53990 Chemical composition of gases in Athabasca bitumen and 
in low-temperature thermolysis of oil asphaltene and maltene. 
Strausz, O.P.; Jha, K.N.; Montgomery, D.S. (Univ of Alberta, 
Edmonton). Fuel; 56: No. 2, 114-120(Apr 1977). 

Athabasca oil sand on degassing in vacuo releases 
volatile at -78°C which are composed of neopentane, 
acetaldehyde, propane and propylene. At elevated temperature, 70-- 
210°C, additional quantities of these materials are produced by 
thermolysis. The activation energies of juct formations were 
determined: they all have unusually low values, pointing to a catalyt- 
ic effect of the mineral matter present. These results clearly suggest a 
thermal rather than a microbial origin for the volatile materials 
present in the oil-sand formations. 9 


53991 Investigations on Romashkino asphaltic bitumen--1. use of 
ion-exchange and adsorption for the separation of 
maltenes. Bod i, M.; B.R.; Pineles, H. (Pol Akad 
Nauk, Gliwice). Fuel; 56: No. 2, 145-148(Apr 1977). 

Use has been made of ion-exchange resins to remove acid and 
base fractions from maltenes originally separated from Romashkino 
asphaltic bitumen. The effect has been studied of the ion-exchange 
resin treatment on the grou aype composing tree 
adsorption chromatography Seoeghh alumina. Yields, elemental 
densimetric analyses of subfractions obtained have been given. 15 
refs. 


53992 Investigations on 
of maltenes fractions 


Asphaltic bitumen. II. Study 
zynski, M.; Seto Poche i 


gas-liquid aphy. 
T. (Pol Akad Nauk, Gliwice). Fuel; 
56: No. 2, 114-120(Apr 1977). 
The effectiveness of the separation of maltenes by ion-ex- 
chan; tography has been ascertained. Results of analysis by 


it values 
of the fractions. Acidic and basic i 
strongly with test compounds. 9 refs. 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 53988 


HEALTH AND SAFETY 


shale mining and processing facilities. 
Sep 76. Holland, W.D. (LFE Environmen' i 
mond, Calif. (USA)). 7 Sep 1976. Contract J0255001. 14p. 
“ TEE Corp performed industrial hygi 

; an y; survey 
Paraho oil shale mining and i facility in Anvil Pomts 
Rifle, Colo., on August 6, 1975. This survey consisted of 
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investigation of the underground operations for diesel emission con- 
taminants and of the aboveground work areas for all inhalation 
See Bon aes CO. None of tent NO:, NO, H2SO,, formaldehyde, 

SO:, and CO. None of the determinations of contaminants in 


the underground operations operations indicate air concentrations exceeding 
The results of the sam collected aboveground 


Giles sie ails wudiine coast allow es sumabate Or Canal 
pimped ws are exceeded, where the employee's exposure exceeds 

the standards. Since the survey, the employer has installed an 
exhaust ventilation system that has significantly reduced the welder’s 
exposure. 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 53989 


FISSION FUELS 


REFER ALSO TO CITATION(S) 54649, 54690 


RESERVES 
REFER ALSO TO CITATION(S) 53606, 54674 


53994 Uranium resources 1975—2000: reserves, resources and 
exploration potential in the United States. Brookins, D.G. (Univ. of 
New Mexico, Albuquerque). pp 9-15 of In Resource recovery. 
oon NM; American Society of Mechanical Engineers 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

In terms of the minimum anticipated cumulative demand, our 
uranium reserves are not adequate to meet the projected demand. 
The most abundant uranium deposits are those classified as Penecon- 
cordant Deposits, in which the uranium is concentrated, commonly 
in close association with organic carbonaceous matter, in fluvial, 
lacustrine, and near-shore marine deposited sandstones ini 
with mudstones. Uranite (uranium oxide) and coffinite (uranium 
silicate) are the main ore minerals; they commonly fill voids in the 
sandstones but occasionally replace older mineral grains. The aver- 
age grade of ore is 0.15 to 0.30 percent UsOs with a cutoff of 0.08 
— The ore is deposited in — OS patie with tabular or 

masses and crescent lis” being the most common. 

The deposits are sporadically iiss Within the waadmtenee and 
are commonly quite small, although large accumulations (e.g., 10 
million tons of ore) are known. Conditions of formation for these 
deposits are not known although it is speculated that deposition of 
uranium occurs at redox interfaces in ground water systems. Urani- 
um is thought to be transported as hexavalent uranyl dicarbonate ion 
which is reduced to tetravalent U in uraninite or coffinite concomi- 
tant with formation of pyrite and possibly other minerals. The 
sandstone-type of deposits constitute over 95 percent of the deposits 
known in the United States and are more or less restricted to certain 
graphic areas. Other deposits include Precambrian, uranium- 
quartz conglomerates (important in Canada and South 

Africa but not in the United States), uranium-bearing vein deposits 
Which occur as fissure and other types of fillings of rocks of virtually 
ages, contact metamorphic deposits, and o' minor deposits. 
The possibilities of finding more uranium deposits in the USA are 

considered in some detail. 


genesis influenced by compaction, 
in sediments. Wolf, K.H. (Watts, Griffis and Mc Quat Ltd., 
Directorate 


Jeddah (Saudi Arabia); General of Mineral Resources, 
Jeddah (Saudi — _pp 591-625 of In Com 
sediments, 2. 


paction of coarse- 
ay G.V.; Wolf, K.H. Sas. Acmater 
Netherlands; Elsevier 1976). 


A simple conceptual model of the genesis of the sandstone- 
of ore genesis by compaction fds whichis oulined i The 

sohir teners the a uids which is outlined in the rest of 
basic ideas for the model. ie Tig 


and 

Lecomte, T .; Hagemann, R. (CEA Centre d'Etudes 
Nucleaires - Saclay, 91 - ‘Gif-sur-Yvette (France)). 1977. Transla- 

or ae TABA-SM—304/25, (CONF-750641—7). 14p. Dep. NTIS, 
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From IAEA international symposium on the Oklo phenom- 
enon; Libreville, Gabon (23 Jun 1975). 

The group of natural nuclear reactors discovered at Oklo is 
the only one known at present. This leads one to wonder whether 
the phenomenon is a hi ees aa ee 
reactions were frequent in - Judging by the conditions 
necessary for them to become lished, such reactions could have 
taken place only in fairly remote times (probably over 1000 million 
years ago), when the concentration of in natural uranium was a 
few percent. If, prior to those times, an appreciable fraction of the 
neteral uranium underwent fission chsin reactions aad the products 
were redistributed in the earth’s crust, the present isotopic composi 
tion of the elements which are abundant in fission might be different 
from the original composition. It would be characterized by a — 
concentration of iso resulting from fission. Selenium, ru' 
ium, palladium and urium, which are rare in the earth’s crust and 
abundant in fission, would be the elements most likely to experience 
changes in isotopic composition as a result of such phenomena. 
Efforts to estimate the order of magnitude of the concentrations of 
fission-product elements likely to cause detectable iso Ame 
dance variations has led to a study, in the first place, of ru 
2 means of finding an upper limit for the extent of the fissions which 
occurred. For this purpose, chemical and isotopic determinations of 
ruthenium in very old ores have been performed. 


53997 New types of deposits will provide future supplies of 
uranium. Derry, D. p, Cex Michener ne Booth). Can. Min. J.; 
98: No. 3, 56-58, 60(Mar 197 

The principal aspect it with in this article is the trend of 
relative importance of the different types or classes of uranium 
deposits that constitute present and future world reserves. Changes 
can be noted in the ——- of uranium production provided by 
the various classes of deposit. 7 refs. 


EXPLORATION 


REFER ALSO TO CITATION(S) 53994 


53998 Regional geochemical uranium prospecting in Finland. 
Bjoerklund, A.J. (Geological Survey of Finland, Espoo); Tenhola, 
M. (Helsinki Univ. (Finland)); Rosenberg, R. (Technical Research 

)). pp 283-295 of In Exploration for uranium 
ore _ Vienna; 1976 


From ia Mar on oa oration of uranium ore deposits; 
Vienna, Austria Ad Mar - 2 Apr 1976). 

e sediments were sampled over a 6000-km? 
area in Gees Finland. In addition to several smaller 
anomalies, the investigation indicate an extended zone of anomalous- 
ly high uranium in lake sediments along the contact between Kare- 
ten Gehtita ond Woo anion socke. Loss on ignition correlated with 
the uranium content. Two methods of calculating uranium content 
with respect to the organic material were investigated. The distribu- 
tion of uranium in the sediments of individual lakes was studied. It 
was found that central lake samples may fail to indicated isolated 
mineralizations in adjacent bedrock. A comparison between lake and 
stream sediments indicated that stream sediments may be used to 
complement lake sediment grids in areas of low lake density. 


53999 (LA—6804-PR) Geostatistics project of the National Ura- 

nium Resource Evaluation program, January—March 1977. Bement, 

Th. Susco, D.V.; Whiteman, D.E.; Zeigler, R.K. (Los Alamos 

Scientific Lab., N. Mex. (USA)). May 1977. Contract W-7405-ENG- 
. NTIS, PC A03/MF AO1. 


36. 31p. GJBX—50(77) 

we collected flawed by International, Inc., on the air 
reconnaissance of the 1° x 2° Lubbock Quadrangle were analyzed. 
These data, on magnetic tapes, were transferred to the LASL 
System 2000 data base management system. Regions of favorable 
mineralization were then delineated using “Robust,” “Clustering,” 
and Linear Discriminant techniques. Data for three map lines were 
— to show the trend of *“*Bi vs **Tl within geological 
ormation and within the 1°x 2° Lubbock Quadrangle. 


54000 (LA—6840-PR) NDA technology for uranium resource 
evaluation. report, January 1—March 31, 1977. Menlove, 
H.O. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
= Contract W-7405-ENG-36. 2lp. Dep. NTIS, PC A02/MF 

The work has focused on gamma-ray calculations and com- 
puter code modifications in support of borehole logging measure- 
ments and surface gamma-ray surveys. The major modifications 
—_ been completed on bn 


ctaae bamepsecieten todoad tor tee oonsiens 

Carlo calculations have been com 

ETRAN calculations to gain c 

absolute flux values. To the many-group ONETRAN calcu- 
lations to be performed in a more convenient and efficient manner, 
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the MIXCB code has been developed to give mixed cross-section 
files co to the various rock compositions, and the 
ONEPLT code provides the capability of displaying the results in a 
variety of formats. studies have been performed to 
determine riate values of the ONETRAN parameters P/sub 
n/ and S/sub n/ for this configuration. In support of the Geodata 
International, Inc. measurement program, supplementary calcula- 
tions have been performed to determine the effect of varying ground 
moisture on the KUT gamma-ray spectra. Feasibility studies are 
continuing to investigate the use of a photoneutron source for direct 
measurement of the uranium concentration surrounding a borehole. 
A ™Sb-Be neutron source and a ‘He gas proportional counter for 
counting the induced prompt fission neutrons were used for the 
initial laboratory test experiments. A ***U fission chamber has been 
used to map the neutron flux from the **Sb-Be interrogation source 
in sand, and a small **Cf source was used to measure the spatial 
dependence of the response from the ‘He fast-neutron detector. 


54001 (SAND—77-0336) Status report on the Stas o “ a 
prompt fission neutron uranium borehole logging technique. S 

G.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. = 
tract EY-76-C-04-0789. 57p. Dep. NTIS, phe ote. J AOl. 

The prompt fission neutron (PEN) meth od of direct uranium 
measurement was studied. The PFN uranium yt technique 
measures the enhanced epithermal neutron population created by the 
prompt thermal rawlings of **U to assay uranium mineralization 
around a borehole. This neutron population exists for several hun- 
dred microseconds after a pulsed neutron source produces a burst of 
high energy (14 MeV) neutrons. A feasibility study established the 
basic relationship between the uranium concentration and the en- 
hanced epithermal neutron count, and defined the major measure- 
ment perturbing factors. Following the feasibility study, develop- 
ment of a PFN prototype field probe was undertaken. A laboratory 
type neutron generator, the Controlatron, was modified for use in 
the probe. Field evaluation of the prototype system began in January 
1976. Comparisons of neutron logs and natural gamma logs taken 
during this evaluation period clearly define many disequilibrium 
conditions as verified by ore grade estimates from core samples. The 
feasibility of the PFN logging technique to detect uranium in-situ has 
now been demonstrated. 


54002 Use of till in uranium exploration. Bjoerk- 


geochemical 
lund, A.J. (Geological Survey of Finland, Espoo). pp 297-309 of In 


sea +: uranium ore deposits. Vienna; IAEA (1976). 

GS Mar on exploration of uranium ore deposits; 
Vienna, Austra Me Mar - 2 Apr 1976). 

geochemistry in the semiregional and 

pe. -up ~! tages eae cath exploration was studied. With sampling 
at a desity of 10 sites/km?, restricted uranium anomalies in glacial 
drift were outlined within large areas of anomalous uranium contents 
found in lake sediments. In supplementary sampling at a higher 
density and subsequent sampling of drift and bedrock by power 
drilling, uranium-mineralized bedrock was successfully located. 
Sampling over mineralizations at Paukkajanvaara indicated that 
anomalous uranium in the drift is of hydromorphic origin. Studies of 
the different grain-size fractions of drift sampled in follow-up work 
in other areas showed that anomalies, at least in part, may have a 
mechanical genesis. Sampling at depths less than 1 m may fail to 
indicate mineralizations, presumably because uranium is feouhed out 
from dry surface-drift profiles. 


54003 Car-borne prospecting methodology. First results from the 
Cuenca del Nordeste (Uruguay). Goso, H.; Spoturno, J.; Preciozzi, F. 
(Ministerio de Industria y Energia, Instituto Geologico “Ing. 
Eduardo Terra Arocena”, Comision Nacional de Energia Atomica, 
Montevideo, Uruguay). pp 531-543 of In Exploration for uranium 
ore dogg. Vienna; LA BA oo (In Spanish) 

From Sym — on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar - 2 Apr 1976). 
The paper reports on a prospecting procedure used in Uru- 
guay for Gs ch selection of areas of interest and on the first results 
obtained in the Cuenca del Nordeste (North-East Basin). The meth- 
odology developed (preliminary radiometric investigation) consists 
of four successive es: compilation of material; radiometric 
survey; statistical analysis; revision of anomalies. The compilation of 
material has the aim of obtaining geological and cartographic data 
and of laying out the network of tracks of the area to be prospected. 
The radiometric survey provides data by means of a car-borne 
recording scintillometer, together with geological information neces- 
sary for p ——= geological map. By statistical analysis of the 
results it is possible to define and quantify various types of anomalies 
in a simple manner. Use of a log-normal model yielded a highly 
logical and coherent approximation in the treatment of the data 
obtained, and a classification of the defined anomalies in order of 


ceous, where there are various problems presented by the overbur- 
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den and the grid size ranges between 1 km and 4-8 km? In the 
particular case of the Cuenca del Nordeste (Gondwana), with no 
background of uranium mineralization, it was ible to select a 
zone of some 1000 km? in the San Gregorio-Tres Islas formation 
poorest vn ot 


Uranium rab om by borehole 

a, off-the-shelf instrumentation. Killeen, P.G. 
logical Survey of Canada, Ottawa, rian 233 
Exploration for aia ore — bes 

From Sym; 
Vienna, Austria gt n- 34 Apr Pde 

Durin; 1975 summer field season, two Canadian manufac- 
turers offered bot borehole gamma-ray equipment 
was essentially a modified version of their portable instrument de- 
signed for surface measurement. The operation of both 
gamma-ray spectrometry systems was tested in boreholes at loca- 
tions near Ottawa, Elliot Lake, and the Bancroft area. The off-the- 
shelf instruments, interfaces, borehole probes, as winches, re- 
corders, and associated equi — are described and compared. 
Methods of operation, and of calibration, their relative advantages 
and disadvantages, and results of borehole measurements are given 
for both sets of equipment. In addition, 1024 channel — 
energy spectra from the three available borehole probes 
Nal(T1) crystals of sizes 3/4x2 in., 3/4x3 in., and ~~ in., 
recorded in the laboratory. The low efficiency 0 — h crystals for 
high-energy gamma rays is readily apparent from these spectra, and 
also from spectra recorded in the boreholes in the Bancroft area. 
Sample recordings of K, U, Th and total count logs were made in 
the same hole with the three probes, for comparison. = attempt is 
made to give an appreciation of the problems involved, typical 
count-rates to be expected, and suggestions are made for future 
modifications in equipment and technique to overcome some of the 
difficulties encountered. 


54005 Exploration for uranium in southwestern Anatolia. A case 
history. King, J.; Tauchid, M.; Frey, D.; Basset, M. (International 
Atomic Energy Agency, Vienna (Austria)); Cetinturk, I.; Aydonoz, 
F.; Keceli, B. (Maden Tetkik ve Arama Enstitusu, Ankara (Turkey)). 
pp 501-528 of In Exploration for uranium ore deposits. Vienna; 
IAEA (19 
dn + yom on — of uranium ore deposits; 

Vienna, Austria (29 Mar - 2 Apr 197 

The present project, a P/IAEA technical assistance 
project with the Turkish Mineral Exploration and Research Insti- 
tute, seeks unoxidized ore in the reduzate zone below the water table 
in southwestern Turkey. It employs a multi-method attack that 
utilizes reconnaissance etm | mapping, scintillometer surveys, 
stream sediment surveys, water sampling for uranium and radon, 
rotary non-core drilling, multielement geochemical laboratory snaly- 
sis of field samples, radiometric determinations for secular ¢ 
um, and computer treatment of the results. Ideally, the i stages 
would include both radiometric surveys and reconnaissance geologi: 
cal mapping; the ma also provides basic stratigraphic and 
structural control for driling More detailed follow-up surveys in 
anomalous areas consist of a scintillometer —w soil = (Rn), and 
soil geochemistry on a predetermined grid, and a detailed h 
chemical survey where numerous wells exist. The geochemical 
investigations are supported by a laboratory in Ankara that can 
perform over 1000 determinations a day with a five-man team. — 
core rotary drilling with 1-m samples of cuttings, together with 
gamma, spontaneous potential, and resistance logs provide adequate 
sub-surface information. About 25000 m have yo drilled by the 
equivalent of two rig years. Only four holes have been cored for 
mineralogical and equilibrium information. Drilling to a nominal 
100-m depth is accomplished to determine the stratigraphy and to 
evaluate the area for uranium favourability. Particular attention is 
given to mn yrite content and to the possibility of redox 
interfaces. “Mineralized zones have been penetrated in two areas. At 
one, the lead was a possible redox interface. The favourability of the 
area was confirmed by later geochemical surveys. At the other area, 
drilling was stimulated and guided by hydrogeochemical anomalies. 


54006 Remote sensing in uranium exploration. Offield, T.W. 
(Geological Survey, Denver, Coio. (USA)). pp 731-743 of In Explo- 
ration for uranium ore deposits. Vienna; IAEA (197 


exp! of Sone. ore deposits; 
Vienna, Austria (29 Mar - 2 Apr Hy & 

New types of multispectral data and computer enhancement 
of images provide a basis for quantitative — of ground reflec- 
tance, color discrimination and removal of ill 
effects, not possible with standard aerial photographs. These meth- 
ods can be designed to take advantage of spectral characteristics of 
minerals such as hematite and limonite in to discriminate 
areas of alteration around mineral deposits. sista tanta at 
Landeat soe set qyiteesns Ss SS epee 
show that enhancement of Landsat images en cme mapping 

yellow ground may be 
confused, a problem where only one of these colours marks alter- 
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ation related to mineralization. Altered ground in uranium areas has 
been successfully defined at Cameron, Arizona and Crooks Gap and 
the Powder River Basin in Wyoming. The Wyoming studies, de- 
scribed in some detail, resulted in unambiguous discrimination of red 
alteration at Crooks Gap but only partial distinction of red altered 

from yellow-weathering areas in the Powder River Basin. In 


- ppm the Tens ares aid in detection and 
mapping of channel- a ee of uranium mineral 
Sealine bs the Miscuns Cethouts 


54007 Studies on thorium and uranium disequilibrium on the 
surface layers of the coastal sediments and their absolute concentra- 
tions in the sediments. Joshi, L.U.; Ganguly, A.K. J. Radioanal. 
Chem.,; 34: No. 2, 299-308(1976). 

3 figs.; 8 refs.; 3 tabs. 

Measurements of thorium and uranium isotopic activity ratios 
have been carried out with top layers of the sediments of the West 
coast of India in order to understand the behaviour and distribution 
of these isotopes in the coastal region. The southern part of the West 
coast contains a large amount of placer deposits while thc northern 
region is free from such its. It is observed that thorium concen- 
trations both in the leac fraction and in the core are quantitative- 
ly much hi in samples from monazite bearing areas than of the 
respective fractions in nonmonazite areas. A similar behaviour is also 
observed for the distribution of uranium. The absolute values of 
leachable uranium are generally lower than that obtained for thor- 
ium. In the nonmonazite areas, the tages of the leachable 
fraction in the sediments are much for thorium than uranium. 
This can be explained on the basis that uranium is better solubilised 
from the sediment surface in ambient sea water than thorium and 
there is preferential pick-up of thorium on the sediment particles. 


54008 Comparison of some for determining 
rocks. Stuckless, J.S.; 


uranium, thorium, 

Millard, H.T. Jr.; Bunker, C.M.; Nkomo, I.T.; Rosholt, J.N.; Bush, 
C.A,; Huffman, C. Jr.; Keil, R.L. J. Res. U.S. Geol. Surv.; 5: "No. 1, 
83-91(Jan-Feb 1977). 

Use of seven different techniques and four different treat- 
ments of the fluorometric method to analyze for uranium in granitic 
rocks and of four analytical techniques for thorium and three analyt- 
ical techniques for potassium, two elements that are commonly 

resent in anomalous amounts within uranium provinces is discussed. 

esults show that commonly used techniques for thorium and potas- 
sium determinations are both adequately precise and accurate, but 
that many techniques used for uranium determinations lack the 
necessary precision or accuracy for complete geochemical prospect- 
ing. A combination of delayed-neutron determinations for uranium 
and y-ray spectrometric analyses for radium equivalent uranium, 
thorium, and potassium provides the best data base for geochemical 
exploration for uranium. If more detailed interpretations are desired, 
the combination of y-ray spectrometry and a-spectrometry may be 
best. Carefully done fluorometric analyses should be pr +f f for 
water, ore, mineralized rock, and other lications where high 
precision and accuracy are not required. 16 res. 


54009 Uranium, how to find it. Distel, B.W. (NUS Corp). Min. 
Congr. J.; 63: No. "2, 38-42(Feb 1977). 

Known uranium reserves can be consumed readily by exist- 
ing, Or soon to be constructed, nuclear power units. The needs of 
additional nuclear units being planned or considered to contribute to 
future ee oe exceed 15 times today’s known 
reserves. It is timely to lect on uranium and how to find it, 
because this subject stands likely to be a prime concern for many 
years. 


FEED PROCESSING 


54010 Yellow cake for the future. James, H.E.; Boydell, D.W. 
Nucl. Act.; No. 15, 3-7(Jul 1976). 

With the demand for uranium growing at an increasing! rate 
as nuclear power is installed world-wide, greater extraction jen- 
cy and new technologies for the exploitation of lower and lower 
poate cous Seve Descme mot mandatory. The Bawaction Meti- 
urgy Division of the Atomic Board in collaboration with 
other organisations, has been active in research in this area and 
has progressively dev improved processes for uranium extrac- 
tion. 


54011 Battle of the dumps continues. S. Afr. Min. J.; 88: 
No. 4122, 19,23,27,33(Nov 1976). = 
Although East Rand Gold and Uranium Company is about to 
start exploitation of the old slimes dams to produce gold, uranium, 
and sulphuric Sal kee cain te hee ee 
tion on the old dumps contin physical problems, planning, 
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co-ordination and legal aspects of mine dump reclamation are out- 
lined. 


54012 ee ee SS oe ee ee 

salt. Bennett, M.R.; Bamberger, C.E.; Kelmers, A.D. (to ma 
Research and Development Administration). US Patent 4,005,178 
25 Jan 1977. Filed date 10 Jul 1975. 6p. 

PAT-APPL-594,823. 

The reduction of UF; to UF, in a molten fluoride salt by 
sparging with hydrogen is catalyzed by metallic platinum. The 
reaction is also catalyzed by platinum alloyed with gold reaction 
equipment. 


54013 CIX uranium process: Blyvoors leads the way with full 
oman Afr. Min. Eng. J.; 27, 31, 67(Mar 1977). 

The Atomic Energy Board Board has developed a promising tech- 
nique, the continuous ion exchange(CIX) process, for the recovery 
of uranium. The Blyvooruitzicht Gold Mining Company, which 
accommodated the highly successful demonstration plant is now 
8 ing R10 500 000 on extentions and conversions to full CCD/ 

IX. This article outlines the system and its advantages. 


54014 


eith, W.G.; Akbari-Kenari, 
al Electric Go). US Patent 4,031,029. 21 Jun 1977. Filed date 2 Jul 
1975. 10p. 

An improved process for the conversion of gaseous uranium 
hexafluoride to a uranium oxide rich composition in the presence of 
an active flame in a reaction zone is achieved by introducing a first 
gaseous reactant comprising a mixture of uranium hexafluoride and a 
oxygen-containing carrier gas and a second gaseous reactant com- 
prising a reducing gas, the reactants being separated by a shielding 
gas as introduced to the reaction zone. The shielding gas temporarily 
separates the gaseous reactants and temporarily prevents substantial 
mixing and reacting of the gaseous reactants. The flame occurring in 
the reaction zone is maintained away from contact with the inlet 
introducing the mixture to the reaction zone. The process also 
includes introducing an oxygen-containing gas as a third gaseous 
reactant at a time when the uranium hexafluoride conversion to 
uranium dioxide is substantially complete resulting in oxidizing the 
uranium oxide composition to a higher oxide of uranium and conver- 
sion of the residual reducing gas to its oxidized form. During the 
process there is practiced the improvement of introducing an atom- 
ized fluid having a high latent heat of evaporation so that the 
atomized fluid directly enters the reaction zone and the introduction 
can be made at a location so that the atomized fluid enters the 
primary flame, the secon flame, or both the primary and second- 
ary flames, or downstream from the secondary . The atomized 
fluid can be introduced alone or with a carrier gas such as an 
oxygen-containing gas. 


ENRICHMENT 


54015 Gas separation nozzles and method and apparatus for 
such nozzles. Tybus, G.; Ebner, L.; Waldhoeer, R.; 
Bichler, P.; Bier, W.; Happe, P.; Weis, F. (to Messerschmitt-Bolkow- 
Blohm GmbH). US Patent 4,033,021. 5 Jul 1977. Priority : 20 
Apr 1974, German, Federal Republic of (F.R. va ey ag 

Gas separation nozzles are produced by machining the 
parts, such as a holding body and separation elements by fom 
sectional material, for example, prefabricated sectional steel or alu- 
Oe ee se ge Sa See 
shaving tool, whereby the workpiece is p’ wep mde. supporting 
and retaining surfaces of the guide pai th af least at 
shaving tool is applied to the pavad workpiece in an area "a defined 
by said three points so that the tool is effective as close as possible to 
the pressure applying points or areas. At least two tion ele- 
ments are supported in a dovetail groove of a holding y so that 
nozzle edges of the elements extend into a gas deflection ve in 
the ho body. Where four tion elements are in a 
common vetail groove of the holding body, two of the four 
elements are provided with a gas deflection groove extending along 
its respective nozzle edge. The arrangement is such that the nozzle 
edges of one of separation elements extend into the gas deflec- 
tion groove of the other pair and vice versa. The holding body may 
be provided with assembly means such as further dovetail grooves 
and tongues for assembling a plurality of such separation nozzles into 
an integral structure. 


GASEOUS DIFFUSION 


54016 Challenge to those in instrumentation related to productiv- 
ity and measuring power usage. Steinhauer, H. Jr. (Goodyear At 
Corp, Piketon, Ohio). a Ady. y= acting 31: 1-11(1976). 

ith the development of micro-modules and micro-proces- 
cana, Sapiglgieilon cay adaoaed eeeene aan. 
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ples of the Incremental Power Demand Computer (IPDC) to better 
utilize electric power in many applications. The IPDC was devel- 
oped at the Portsmouth Gaseous Diffusion Plant in 1959 for measur- 
ing 2,000,000 Kw demand and to better utilize electric power in the 
sey of enriched uranium. Two generations of the instruments 

ve been used during the past 17 years to aid in the measurement 
and control of power usage and will be similarly used in the future 
when the plant load will be increased to 2,260,000 Kw. The second 
generation IPDC measures in and out flow on 26 meters to accurate- 
ly account for transfer of power through the plant substations from 
one power system to the other, as well as for the power utilized by 
the plant. This system also prints out the hourly load on each of the 
meters and is utilized for calculating the multi-million dollar electric 
power bill each month. The second-generation IPDC uses solid-state 
components mounted on printed circuit boards for reliability. Pulses 
from the special pickups in the billing watt-hour meters are used by 
the IPDC to determine and display accurate plant power usage 
every six minutes. Application of these IPDC principles to many 
existing watt-hour meters would result in the better utilization of 
electric power. 4 refs. 


CENTRIFUGATION 


54017 Centrifugal separator cascade connected in zigzag manner. 
Kai, T.; Inoue, Y.; Oya, A.; Nagakura, M. (to Mitsubishi Heavy 
Industries, Ltd., Tokyo. Gapan)). Japanese Patent 1976-75898/A/. 27 
Dec 1974. 4p. (in anne. 

Centrifugal tors are connected in zigzag fashion by 
using a single er hag or each stage so that in a rectangular shape the 
entire cascade is arranged. 


54018 Influence of additional gases and impurities on the pres- 
sure distribution of uranium in the plasma . McClure, J.J.; 
Nathrath, N. (Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.)). Verh. Dtsch. Phys. Ges.; No. 3, 667(1977). (in 
German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


54019 Measurements on a rotating uranium arc. Nathrath, N. 
(Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, 
F.R.)). Verh. Dtsch. Phys. Ges.; No. 3, 668(1977). (In German). 
From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 
Short communication only. 


; Ultracentrifuge in the Netherlands. Objections against the 
expansion of the ultracentrifuge enrichment plant at Almelo. Wet. 
Samenleving; No. no. 2, 3- 26(Feb 1977). (In Dutch). 

This article contains the complete advice which was com- 
piled by a group of —. experts on behalf of the Dutch political 
party PPR. In their conclusions, the authors state that the expansion 
of the Ultracentrifuge plant in Almelo means: Dutch support to the 
furtherance of the proliferation of nuclear weapons by West-Ger- 
many; Dutch financial and technical support to the expansion of the 
nuclear technology of West-Germany; the decrease of the future 
possibilities of an effective international treaty against the prolifera- 
tion of nuclear weapons; a stimulation to use nuclear energy as an 
energy source which is dangerous and unnecessary. 


LASER EXCITATION 


(LA—6805-C) Lasers for isotope separation, Albuquerque, 

New Mexico, May 17—19, 1977. (Los Alamos Scientific Lab., 

N.Mex. (USA)). May 1977. Contract W-7405-ENG-36. 46p. (CONF- 
aaa oy Dep. NTIS, PC A03/MF AOI. 

From Conference on lasers for isotope ae URAD C ion; ion . 

que, New Mexico, United States of America (USA) (17 May 1977) 

Abstracts from the papers presented at the conference are 

compiled. (LK) 


54022 Method of isotope enrichment. Stehle, H. (to Kraftwerk 

Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 

a Patent 2,443,216/A/. 25 Mar 1976. 7p. (In German). 
2 


A variation of a method for isotope enriching by a laser beam 
is proposed, im; tee the selectivity and with it the economy of the 
method b by excluding ed reactions due to thermal activation 
as far as The method according to the invention is divided 
into single = the duration of which is limited. It is explained in 
detail on the example of an isotope mixture of UFs. 


54023 Method for selective isotope separation. Niemann, H.J.; 
Schuster, E.; Kersting, A. (to Kraftwerk Union A.G., Muelheim an 
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der Ruhr (Germany, F.R.)). German(FRG) Patent 2,452,244/A/. 6 
May 1976. 5p. (in German). 

1 fig. 

A method for the preparation of the selective separation of 
certain isotopes or isotope compounds from an isotope mixture is 
proposed, Oe ee ee ee 
lasers. ee ee population of the rotational 
states of the mixture on the band edge of the infra-red absorption 
spectrum. This can be carried out by heating the isotope mixture to 
at least 400 K or by loading the isotope mixture through the resonant 
cavity of a microwave generator. The mixture with more strongly 
populated rotational states is then irradiated with laser frequencies in 
the region of the material-dependent absorption frequency to be 
assigned to the band edge. 


54024 Isotope separation using peggy = Boge = molecules. 
(to Jersey Nuclear-Avco Isotopes, Inc., Bellevue, Wash. (USA) 


Netherlands Patent 7,607,070/A/. 28 Jun 1976. 21p. (in Dutch). 

Priority 30 Jun 1975, USA; 6 figs. 

A system for isotope separation or enrichment is disclosed 
wherein molecules of a selected isotope type in a flow of molecules 
of plural isotope types are vibrationally excited and collided with a 
background gas to provide enhanced diffusivity for the molecules of 
the selected isotope type permitting their separete collection. The 
system typically is for the enrichment of uranium using a uranium 
hexafluoride gas in combination with a noble gas such as argon. The 
uranium hexafluoride molecules having a “oe isotope of pon re 
are vibrationally excited by laser radiation. The vibrational energy 
converted $0. trandistion qhaaay eapes: aula acaannae 
eee ee ee ee ee 
diffusivity of the selected hexafluoride molecules 
condensation on collection surfaces provided for that purpose. rhs 
process is periodically interrupted and the cryogenic flow halted to 
permit evaporation of the collected molecules to provide a distinct, 
enriched flow. 


54025 Isotope —- — J.R.; Bartlett, RJ. (to 
Energy Research and t Administration). US Patent 
Application 727,560. 29 Sept 1976. 15p. 

A method and apparatus is described for separating gas 
molecules containing one isotope of an element from gas molecules 
containing other isotopes of the same element in which all of the 
molecules of the gas are at the same electronic state in their ground 
state. Gas molecules in a gas stream containing one of the isotopes 
are selectively excited to a different electronic state while leaving 
the other gas molecules in their original ground state. Gas 
containing one of the isotopes are then deflected from the other gas 
molecules in the stream and thus physically separated. 


54026 Method and apparatus for measuring 
separation. Janes, G.S.; Litzenberger, L.N. (to J 
Isotopes, Inc.). US Patent 4,024,399. 17 May 1977. 

1975. 6p. 

PAT-APPL-538,922. 

A probe for detecting the evaporation rate of an electron 
beam evaporation source and for monitoring induced ionization of 
the vapor is claimed. A negatively biased electrode responds to ions 
in the yapor to measure the ion current density. The ions measured 
may result from the process of vaporization or from laser produced 
isotopically selective ionization. The probe provides a current output 
which is detected as an indication of vaporization or laser ionization 
rate. 


54027 Method and apparatus for separating uranium isotopes. 
Bernstein, E.R. (to Research Corp.). US Patent 4,032,419. 28 Jun 
1977. Filed date 11 Jun 1975. 8p. 

A uranium compound in the solid phase (uranium borohy- 
dride four) is subjected to radiation of a first 
cy that excites the uranium-235 isotope-bearing molecules but not 
the uranium-238 isotope-bearing molecules. The compound is simul- 
taneously subjected to radiation of a second predetermined frequen- 
cy which causes the excited uranium-235 i molecules 
to chemically decompose but which does not affect the uranium-238 
isotope-bearing molecules. Sufficient heat is then applied to the 


flow in isotope 
Nuclear-Avco 
iled date 6 Jan 


couched to the changuned etieun-canatee aman 
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FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 54323 


54028 Reactions of uranium ay ag subijenee nonmetals -_ 
metals. Komac, M. (Jozef Stefan Inst, eaten, yore 
ad Metall. Met. Ceram. (Engl. Thonth 15: 10, 811 813(Oct 


Investigations into the synthesis of uranium monosulfide, US-- 
a potential fast breeder reactor fuel, show that this is a complex 
process which can be successfully carried out only on a laboratory 
scale; when it is performed on a large scale, the synthesis yields a 
product contaminated with oxy, which forms the phase UOS. A 
study was made, using eee en ee See 
techniques, of ee oon reactions of uranium oxysulfide with boron, 
silicon, lanthanum, and yttrium in the tem 
1700°C. Boron and silicon cannot be em loves 
the synthesis of uranium monosulfide 
the synthesis of uranium monosulfide from uranium oxysulde. 1 
Hn eva bdplnemgp ong Jo “gui eatiaeeealaaamaas 
forming in the course of fission. 7 


54029 U alloys. Ross, A.M. (to Atomic Energy of 
Canada Limited). US Patent 4,023,992. 17 May 1977. Priority date 28 
Jun 1973, Canada. 4p. 

Uranium-base alloys suitable as nuclear fuel contain about 3.2 
to 3.7 wt % Si, from about 0.8 up to about 3 wt % Al and the 
balance U; however, when the Al content is not more than 1.5%, the 
Si content is less than 3.5%. The major phase is delta UsSi contain- 
ing about 0.5 wt % of dissolved Al. A method of optimizing the 
corrosion resistance is also specified. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 54042, 54045, 54051, 54055, 
54056, 54057, 54064 


54030 Capea ss 268 Fluorination of uranium oxides in an 
I Tokyo). Aug 1976.6 63 "ae fe oy Dep NTIS (US Sales 
nst., Tokyo Pp. 
Only), PC AOA/ME AO inca 
In the R and D program for the reprocessing by fluoride 

volatility process, batch and semi-continuous fluorination have been 
studied using uranium oxides with or without nonradioactive a 
products. A 3 inch-phi fluidized bed was used in obtaining the 
engineering fluorination date and also handling techniques for kilo- 
| aye quantities of fluorine and uranium hexafluoride. Described are 

the equipment system and their technical experiences, mock-up 
experiments for the determination of fluidization conditions, fluorin- 
ation rate and F, utilization, and developments of in-line gas analyz- 
a . gas chromatograph and thermal conductivity eell for F2 

or UFs. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 54515 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 54065 


(CONF-760822—P1) Proceedings of the 
Say ae. First, M.W. (ed.). _ ‘Research 
v t Administration, Washington, D C. (Usay; Har 
Mass. (USA). Harvard Air Cleaning Lab.). 
553p. Dep. NTIS, PC A24/MF AO1. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 
Individual papers were indexed for inclusion in the ERDA 
Energy Research Abstracts. (LK) 
54032 (CONF-760822—P1, PP, 1 Volume reduction of con- 
taminated filter wastes. L; Terada, K. (Rockwell Inter- 


Sun Valley, 


cleaning conference; 
Idaho, United States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 


ctor to reduce the heading of Moh oft design and construct 
a compactor to reduce the particulate 
GHEPA) fier wed in air fitation systems. at facies ‘where 


ence. 


ee eet hae systems at Rocky Flats 
Plant, filters require frequent change and removal. Large quantities 


ERA VOL. 2, NO. 22 


are used and will be increased for future operations. With the 
completion of the pilot model, it has been demonstrated that volume 
reductions of more than 80% can be achieved and cost savings will 
be realized also. 
54033 (CONF-760822—P1, Pr. 17-50) Molten salt combustion of 
ge os A ng Grantham, McKenzie, D.E.; Richards, 

*“Oldenkamp, R.D. (Rockwell International Corp., Canoga 
Park CA). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In ings of the fourteenth ERDA air cleaning confer- 

The Atomics International Molten Salt Combustion Process 
reduces the weight and volume of combustible B-y contaminated 
transuranic waste by utilizing air in a molten salt medium to combust 
organic materials, to trap particulates, and to react chemically with 
any acidic gases produced during combustion. i peer incomplete 
combustion products such as hydrocarbons and carbon monoxide 
are below detection limits (i.e., <30 ppM and <0.05%, respective- 
ly). Hydrogen chloride in the off-gas, when pure polyvinyl chloride 

is burned, is also below detection limits (<5 ppM). Particulate 

pone: Ren in the off-gas (typically 0.2 mg/m?) is directly related 
to the sodium chloride vapor pressure of the melt; <80% of the 
particulate is sodium chloride. tially all metal oxides (combus- 
tion ash) are retained in the melt, e.g., <99.9% of the plutonium, 
<99.6% of the europium, and <99.9% of the ruthenium are re- 
tained in the melt. Both bench-scale radioactive and pilot scale (50 
kg/hr) nonradioactive combustion tests have been completed with 
essentially the same results. Design of three combustors for industrial 
applications are underway. 


54034 (CONF-760822—P1, pp 51-69) Incinerator for power re- 
actor low-level radioactive waste. Drolet, T.S.; Sovka, J.A. (Ontario 
Hydro, Toronto). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The technique chosen for volume reduction of combustible 
waste is incineration by a propane-fired unit. Noncombustible mate- 
rial will be compacted into 2 ee Se 
tion of wastes at the producing nuclear stations was instituted. 
design and operation of the incinerator, dose limits to the public, and 
derived release limits for airborne effluents are discussed. 


54035 (CONF-760822—P1, pp 70-79) Fluidized bed incinerator 
development. Ziegler, a Johnson, A.J. (Rockwell International 
Corp., Golden, CO). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) ro Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

A fluidized bed incinerator is being developed for burning rad 
contaminated solid and liquid waste materials. In situ neutralization 
of acid gases by the bed material, catalytic afterburning, and gas 
filtration are used to produce a clean flue gas without the use of 
aqueous scrubbing. 


54036 (CONF-760822—P1, pp 80-101) Particulate collection in 
a low level radioactive waste incinerator. Rudnick, S.N.; Leith, D.; 
First, M.W. (Harvard Air Cleaning Lab., Boston). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 


As designed, sintered stainless steel filters will clean the gas 

from the the secondary cyclone at a low level radioactive waste inciner- 
paratus, asbestos floats and diatomaceous 

to prevent a sintered 

ter penetration. Both precoats 

revented irreversible pressure drop increase, and cold 
P penetration from 80% to less than 1%. To collect the same 
uantity of fly ash, less diatomaceous earth was needed than asbestos 
floats. A back-up study evaluated a moving bed of sodium carbonate 
pellets in lieu of the sintered metal filters. Since identical sodium 
c chloride in the 


From 14. US ERDA air c conference; 
Idaho, United States of America (USA) (2 Aug 1976). 
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In Proceedings of the fourteenth ERDA air cleaning confer- 


ence. 
e trapping of methylradioiodide dom, was studied in 
a... columns of different diameters, bed depths, and at various 
ow velocities, using impregnated granular activated charcoals. The 
gradient in penetration along the axis of flow was determined after 
dividing the column into eight equal layers by discs of perforated 
stainless steel, followed by a back-up section, and counting each 
layer. In one series of measurements six columns were used in which 
the depth and the corresponding superficial linear velocity was 
varied 5.6 fold; the weight and volume of charcoal and the volumet- 
ric flow rate were held constant. Although the residence time was 
constant (0.25 sec) in all six columns, si icant decreases in penetra- 
tion occurred with increase in linear velocity. In other series of 
measurements, the diameter, depth, and weight of charcoal were 
held constant and the volumetric flow rate was varied over a wide 
range of superficial linear velocity. Differences in penetrability, as a 
result of varying the bed geometry, the residence time, and the flow 
velocity were examined in accord with recent concepts of adsorp- 
tion kinetics and catalytic behavior in packed beds. 


54038 (CONF- vi. pp 266-286) Method for correlating 
weathering data on ts used for the removal of CHsI. Parish, 
H.C.; Muhlenhau; * RC (CVI Co .» Columbus, OH). 1976. 

From 14. A air cleaning conference; Sun Valley, 
Idaho, United + Ane of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Traditionally, weathering data have been expressed in terms 
of removal efficiency as a function of time for a select number of bed 
depths. Variables include: (1) variations in the efficiency of the 
adsorbent when new; (2) guard bed design (bed depth, replacement 
schedule); (3) air uality; and (4) air velocity. This paper discusses 
the development of a single parameter, namely, the Effective Weath- 
ering Rate (EWR), its usefulness in correlating weathering data, and 

uent utilization during design. The effectiveness of the model 
was checked by analyzing several sets of data. Values of EWR were 
determined from the limited available experimental data for air 
which could be described only qualitatively as ranging from relative- 
ly clean to relatively dirty air from a heavily industrialized area. As 
quantitative data become available, it is expected that the EWR can 
be correlated with the character and concentration of air contami- 
nants such as hydrocarbons, SO2, NO/sub x/ and O;. The EWR, 
determined from experimental data, can be used to predict adsorber 
efficiencies for conditions corresponding to a specific application. 
Some of the changes in conditions which can be treated by this 
method include: (1) bed depth of adsorbent, (2) addition of Bone 
bed or depth of guard bed, (3) effectiveness of the carbon (new), (4) 
operating time, and (5) air velocity. Someparametric studies were 
performed analytically to demonstrate some applications of the 
weathering model. These included calculating the adsorber efficien- 
cy as a function of time and bed depth, for carbons having various 
efficiencies when new, and for guard beds of variable bed depth and 
having different replacement schedules for the guard bed material. 


54039 (CONF-760822—P1, pp 287-293) Iodine removal adsor- 
bent histories, aging and regeneration. Hunt, J.R.; Rankovic, L.; 
Lubbers, R.; Kovach, J.L. (Nuclear Consulting Services Inc., Co- 
lumbus, OH). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA ) Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The experience of efficiency changes with life under various 
test conditions is described. The adsorbents were periodically re- 
moved from both standby and continuously operating systems and 
tested under various test methods for residual iodine adsorption 
efficiency. Adsorbent from several conventional “sampler” car- 
tridges versus the bulk adsorbent was also tested showing deficiency 
in the use of cartridge type sampling. Currently required test condi- 
tions were found inadequate to follow the aging of the adsorbent 
because pre-equilibration of the sample acts as a regenerant and the 
sample is not tested in the “as is” condition. The most stringent test 
was found to be the ambient tem ture, high humidity test to 
follow the —_.< of the adsorbent. Several methods were evaluated 
to regenerate used adsorbents; of these high temperature steamin 4 
and partial reimpregnation were found to produce adsorbents wi 
near identical properties of freshly prepared adsorbents. 


54040 (CONF-760822—P1, pp —— New charcoal impreg- 
a & ae iodide I. Salts of the iodine oxyacids with 


C.H. (Naval _— Lab., Washin, , DC). 

From 14. US ERDA air c conference; Sun Valley, 
Idaho, United States of vy (USA nS Aug 1976). 

In Proceedings of ERDA air cleaning confer- 


Iodine in its various chemical compounds can have the oxida- 
tion states I~, 1° I**, I** and I**. When alkali salts of the iodine 





ence. 
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oxyacids (KIO, RIC. 008 BIO) oe cents ONS 
elementary iodine in basic solution, the mixtures containing the 





-stage process i 
these were evaluated for methyliodide trapping and ignition behav- 
ior. Some of the charcoals were also evaluat- 
ed in other laboratories. ; 
interpretation proposed for the trapping mechanism 
dissociation-controlled exchange (the 
ciation of one of the species) via a simple 


54041 Se pp 353-362) Remarks on testing the 
reliability of iodine adsorption in charcoal-filters with 
respect to solvent loadings. Strauss, H.J.; Winter, K. (Ceagfilter und 
Entstaubungstechnik GmbH, Dortmund, Germany). 1976. 

From 14. US ERDA air Corre, sy “pamela 
Idaho, United States of Vem ca (USA) GZ Aug 197 1976). 

In Proceedings of Cleaning confer- 


ce. 

The reliability of high-efficient removal of fission iodine and 
its gre depends on the condition of i char- 
coal, y_ on foreign loads, ¢.g., solvents. 
ch: taken from monitor-filters have an equivalent load if 
flow-velocity is equal to that in the iodine-filter. But, the influence of 
geometric form and of bulk density is not to be insofar as 
conditions for identic flow-velocity cannot be assumed. It seems, 
that a good sample only can be taken directly out of the charcoal by 
pipette. Foreign loads below about 3% have practically no influence 
on the reliability of high-efficient-iodine-removal. When operating a 
charcoal-filter at temperatures in the range of 70°C to 90°C the 
equilibrium of adsorption of solvents is below this level with respect 
to the concentrations occurring in practice. Further advantages are: 
The relative humidity is lowered and the humidity of the carbon is 
lowered. Therefore the iodine-removal can be kept to a high effi- 
ciency. 


54042 (CONF-760822—P1, oh Sage Airborne elemental 
iodine loading capacities of metal’ zeolites a dry method for 
recycling silver zeolite. ‘ollie, Staples, B.A.; ae | LP; Thomas, T.R. 

(Idaho National > Idaho pms gens 1976. 
ference; Sun Valley, 


From 14. Ameria USAC OA ag 1976) 
Idaho, bag States o! —— A 
Proceedings of whee ERDA air cleaning confer- 

Several metal-exchanged zeolites have been tested to oe: 

mine their elemental-iodine-loading capaci 
streams. The ex 


ence. 


capacities at breakthrough in 
periments were directed toward the application ‘of 
the adsorbents for the removal of iodine-129 from the process off-gas 
of nuclear fuel reprocessing plants. The effects of the bed 
ture, face velocity, bed depth, water vapor, and Lapel on the ee 
capacities were — Only silver-exchanged zeolite was 
to have a hi tion capacity for elemental iodine both in 
dynamic an static loading tests. The capacities of 
lead-, cadmium-, and silver. i iodine are dis- 
cussed in terms of thermod 
develop a method for —o— i 
desorption “= eet perf . by purging ee, —_ 
exchanged zeolite with pure hydrogen at bed temperatures to 
700°C. The predicted rates of hydrogen iodide removal from silver 
iodide based on thermodynamic calculations are to the 
rates of removal observed from silver iodide in a zeolite 


reloaded several times are described. The use of lead-exchanged 
ssollee 20 an adsothent Gs, Ge Seeger oe 
silver-exchanged zeolite was studied. Ped async application 
silver-exchanged zeolite as a primary it for radioiodine re- 
moval from process off-gas and lead-exchanged zeolite as a second- 
ary adsorbent for storage is evaluated. 


54043 Ce orl. Pe 381- > Air filtration plants of 
wall-type for separation of fission iodine in nuclear reactors. Stichl, 
H.H.; Neumann, M.,; Sinhuber, D. (Delbag-Luftfilter GmbH, Berlin). 


1976. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, ay States of America pa (OS Oe 1976). 
In Proceedings of the f A air cleaning confer- 


’ The increasing density of nuclear power stations and in- 


creased safety requirements will lead in future to higher flow rates 
stations. The safety require- 

‘ederal Republic of Germany have been complied with 

so far in the conventional way by means of duct-type filter construc- 
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From 14. US ERDA air cleaning conference; Sun Valley, 
United States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteen A air cleaning confer- 


S aalintes te cheuied sgein of sahootine 
to 


nora dies ie 


impregnated 
ne Seneca eee or Sen Sy See 
above 0.10 1/s. For maximum sensitivity, a ler is required to be 
used for periods of one to two weeks and at a w rate giving a bed 
residence time of 0.1 sec. The AEC sampler was scaled up in size to 
attain an air sampling 


and CHsI on Ag 13-X or KI charcoal 99 +- 1%. 


54045 (CONF-760822—P1, pp 447-488) Head-end iodine remov- 
al from os with @ solid solid sorbent. Wi 


material using a low energy photon spectrometer is 
(CONF-760822—P1, pp 490-506) Selective 
acid. Kabat, M.J. ee cee 


From 14. US ERDA air 
i 2A A 


absorbent has high 
Gab taenaliee, ailcleuty tas eutciees acl cater Gaal ot 
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high relative humidity and short residence time for an extended 
CE ee ey ee eS ee 
bent has been measured under the same conditions. A sampler, 
peg ee of which a ee elemental 
iodine, hr and organic iodides, has been assembled and 
od for airborne radioiodine sam ling in an oper- 
ational field. t used for peste ge. 
of the HOI absorbent and for id sampling of iodine 
described herein. Experimental results are also presen ind ob 
cussed. 


54047 (CONF-760822—P2) 
me air cleaning 


* Mae (USA). Harvard Air Cleaning Lab.). 1976. 
623p. = NTIS, PC A99/MF AOI. 
Sun Valley, 


From 14. US ERDA air cleaning conference; 
Idaho, bar ar — of America (USA) (2 Aug 1976). 
wn choents LK rx) indexed for inclusion in ERDA 


Energy Sauk 


54048 (Con 108212 pp 677-693) Exhaust filtration on 
gloveboxes used for aqueous processing of plutonium. Woodard, R.W.; 
Grossaint, K.J.; ones T.L. (Rockwell International Corp., 
Golden, CO). 197 
From 14. Us ERDA air cleaning conference; Sun Valley, 
Idaho, — States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 
rt covers information obtained during the study of 
wana glovebox systems used for wet process operations 
associated with plutonium recovery. Analytical data are presented 
on: concentration of chemical components in exhaust air, concentra- 
tion of radioactive material, and chemical species deposited on, or 
found in, HEPA filters in the exhaust systems. 
54049 pao nia ABE pp 836-841) Effect of exposure times 
in the prehumidification of impregnated charcoals. Deitz, V.R.; Blach- 
ly, C.H. Fag Research Lab., heen ape other 1976. 
; Sun Valley, 


From 14. US ERDA air cleaning conf 

Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

_ An integral step in the test procedure for determining the 
of Sees aimee The poh ne Sb ent that the 
re) im c tions t 
prebumnidification with air at 95 +- 2% RH be continued until the 
temperatures recorded at the entrance and exit of the charcoal bed 
are equal. Since this operation may require about five hours, it is 
convenient to allow the prehumidification to extent overnight (six- 
teen hours). This Note is concerned with the unexpected adverse 
influence on methyliodide trapping by exposures of charcoals to 
prehumidification at long contact times. 


54050 oy a pp 844-869) Iodine emission +~~ 
charcoals in 


a programmed of impregnated 
VR. Romans, J.B. (Naval Research Lab., Washington, 
From 14. US ERDA air cleaning conference; 
Idaho, Lag = States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 


ence. 
In the thermal analysis of some impregnated charcoals there 
ee ees Oe eee ae ae 
pone cmp thus raising the possibility of 
pee ee an Be pln a a 
re ne eee eee aaa appear to be of secondary 
importance. The impregnations on charcoals of the oxyiodide- 
NE heen ea ee 
x/ impregnations. The total iodine emission integrated —_— 
———- (e.g. 180°C) is a small fraction (~ n10*) of 
the impregnation; the emission varies somewhat with both 
charcoal and impregnation formulation fora speci temperature 
The experimental procedure is now being applied to fo! 
iodine emission at constant temperatures for time periods up to 24 
hours. These results will complement the deso: tests at 180°C 
— A.G. Evans (DP 1280, Savannah River Labora- 
tory). 


(CONF-760822—P2, pp 870-877) Containment and 
fuel-reprocessing 


and recov- 
ery system for Galloway, T.R. (Univ. of 
California, Livermore). 1976. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, Ling ahem dg America (USA) (2 Aug 1976). 
ee ee a ee air cleaning confer- 
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the reprocessing-plant hall, and would use a continuous-catalytic- 
euidiau/eniaetiealweatiedket cleanup system to maintain a 40- 
»Ci/m tritium level (5 wCi/m* HTO) against 180 Ci/day leakage 
from components and process piping. 


54052 (CONF-760822—P2, pp 878-883) Reducing air cleanup 
— costs. Reedquist, H.R. Jr. (CTI-NUCLEAR, Inc., Denver). 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In of the fourteenth ERDA air cleaning confer- 
ence. 

The majority of Air Cleanup System specifications issued this 
last year, for Air Cleanup System manufacturers to bid to, have 
contained numerous errors. This increases the engineers time and 
manufacturers time and costs in resolving and correcting these 
errors, thus frequently delaying the schedule and increasing the Air 
Cleanup Systems cost. Accurate specifications reduce cost. 


54053 (CONF-760822—P2, pp 947-956) Delay of xenon on char- 
coal beds. Collard, G.; Put, M.; Broothaerts, J.; Goossens, W.R.A. 
(CEN, Mol, wars 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, Same States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The dynamical adsorption of Xenon on a fixed bed of char- 
coal type RBL-3 has been investigated in a 15-cm-diameter column 
by applying a '**Xe pulse. The experimental break-through curves 

ere fitted itted by the Gentian —— proposed by Underhill. All 
nas are summarized by a Van Deemter’s equation the parameter 
values of which have been determined by non-linear regression 
analysis of the results. 


54054 (CONF-760822—P2, pp 964-1001) Development of the 
cryogenic selective adsorption-desorption process on removal of radio- 
active noble gases. Kanazawa, T. (Kobe Steel, Ltd., Japan); Soya, 
M.; Tanabe, H.; An, B.; Yuasa, Y.; Ohta, M.; Watanabe, A.; Nagao, 
H.; Tani, A.; Miharada, H. 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Cryogenic selective adsorption-desorption process was devel- 
oped as an effective means of removing the radioactive noble gases. 
A series of experiments and evaluation studies have been performed 
to develop a new type off gas clean up system which adopted the 
above process to remove the noble gases from the off gas streams of 
nuclear facilities. The fundamental processes of our proposed clean 
up system are as follows: (1) noble gas enrichment process to remove 
and enrich the radioactive noble gases from off gas, (2) oxygen 
removal process to remove oxygen and oxide impurities from en- 
riched gas, and (3) storage process to store enriched gas into 
cylinder. For the first process, the “selective adsorption- 
desorption”method was adopted. The laboratory scale experiments 
were performed to investigate the breakthrough and enrichment. 
And the engineering scale experiments are being carried out to 
confirm them. For the second process, “metal getter absorption” 
method has been developed. The static experiments were performed 
with heated zirconium metal getter. And the dynamic experimental 
apparatus is constructed and will be ee. For the third process, 
“adsorbent packed cylinder” method been developed. From the 
laboratory experiment, it has been proved to have several advan- 
tages. This investigation showed that the pro methods could be 
anpiled to the off-gas clean up system of the nuclear facilities. 


54055 (CONF-760822—P2, pp 1002-1016) Separation of the fis- 

sion product noble gases krypton and xenon from dissolver off-gas in 

HTGR-fuel. Bohnenstingl, J.; Djoa, S.H.; Laser, M.; 

Mastera, S.; Merz, E.; Morschl, P. (Kernforschungsanlage Juelich 

GmbH, Germany). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, Uneee States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 


describes a developed for the retainment 
and a. of volatile Ch. a 1291311) and gaseous (Kr, Xe) 
fission products from the off-gas produced during dissolution of 
HTGR-fuel. To prevent unnecessary dilution of liberated noble 
gases by ant atmosphere, a helium purge-gas cycle is ap- 
plied to enable a coarse fractionating of krypton and xenon by cold- 
trapping at about 80°K after precleaning the gas stream. The process 
consists of the following steps: deposition of droplets and solid 
aerosols; chemisorption of i e on silver impregnated silica gel; 
catalytic removal of nitrogen oxides and oxygen; drying of the 
process gas stream; final filtering of abraded solids; deposition of 
xenon in solid form at 80°K and low subpressure; deposition of 
krypton in solid form at 80°K after compression to about 6 bar; 
decontamination of “Kr-containing xenon by batch distillation for 


ence. 
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carichnent Gusiag saallansed Gpatishes ta tes Scania Gla 
enrichment d continuous operation in the purge-gas stream by 
inleaking air charcoal. A continuously operating dissolver 
veundl, utd tortie atmosphere, yields a very high 
content of noble i.e., 0.35 vol % krypton and 2.0 vol % xenon. 
The presented off-gas treatment unit is operated in cold runs with 1/s 
of the full capacity and can treat about 1 m* STP/h helium, corre- 
sponding to a quantity of about 10,000 MW/sub e/ HTGR-fuel 
reprocessing plant. 


54056 (CONF-760822—P2, pp 1017-1033) Development of the 

FASTER process for krypton-85, carbon-14, 

taminants from the off-gas of fuel 

M.J.; Eby, R.S. a Carbide Corp., Oak 
From 14. US ERDA air confe 

Idaho, a States of — no OA oe an! 1976). 

In Proceedings of the f A air cleaning confer- 
ence. 


The Oak Ridge Gaseous Diffusion Plant has the primary 
responsibility for the development of the FASTER (Fluorocarbon 
Absorption System for Treating Effluents from Reprocessors) pro- 


cess for application to LMFBR and LWR fuel plants. 
y removals la ene of S02%L agai aaa 


pee ren pilot plant. So far, pilot 

presence of other reprocessing plant o 

appreciably affect the general or removal 

the process. Tenn diet odicabe’ Gar tet den) acumen 
krypton and carbon removal may be even more effective in remov- 


54057 Cot ae pp 1034-1043) HTGR-reprocessing 
a ¢ cleaning ; 4. AKUT-process. Barnert-Wiemer, H.; Beau- 
H.; Laser, M.; Merz, E.; Vygen, H. (Kernforschungsanlage 
Tuelic GmbH, Fae Ro '). 1976. 
From 14. US A air cleaning conference; Sun Valley, 
Idaho, —— States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 


During reprocessing of HTGR-fuel the graphite matrix has to 
be removed in order to the heavy metal, which is accomplished 
by burning the crushed elements. During the burning part of the 
krypton and tritium is released from the fuel. Since the combustion 
£0," wih a tall eocunt of CO-aah Beles Seeman. SO 
CO, with a small amount of CO and fission 
gaseous form but also aerosols. A facility, called AKUT I], wi 
consists of the following process : aerosol removal by electro- 
static precipitators followed by ‘A-filters, catalytic conversion 
of CO and Oe 00 OC, catenees ae Se 
krypton by distillation, and adsorption of tritiated water on molecu- 
lar sieve is now being installed in the KFA hot cells. The facility will 
be ready for cold operation eocty ta 1977. After start-up of the 
HTGR-reprocessing pilot plant JUPITER the off-gas from the head- 
end will be treated in the AKUT facility. 


(CONF-760822—P2, pp 1065-1075) Experimental deter- 
8 exchange of tritium with 


j erence; Sun Valley, 
Idaho, —— States of America (USA) (2 Aug 1976). 
n Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 


This study was undertaken to obtain data needed for further 
——— of a process for the enrichment and removal of tritium 

e water associated with light-water reactors, fuel-reprocess- 
ing plants, and tritium- The approach is based 
on the use of antiwetting, h hobic catalysts which permit the 
chemical exchange reactions water and gaseous hy- 
drogen in direct contact, Con ee SS 
tivation and the complexity of reactor design normally associated 
with current catalytic-detritiation techniques involving — 
catalysis. An apparatus and te mmeige ee were developed for 
ing reaction rates of water-hydrogen chemical cachings wilh tgteo. 
phobic catalysts. Preliminary economic evaluations © of the process 
were made as it might apply to the AGNS fuel reprocessing plant. 


system is measure and 
control flow without the seed’ Sor an inline fioermeser. Flowrate is 


54059 Tank depletion flow instruments. a BLA. 
= Chem vote Idaho Falls, Idaho). Adv. rae 1: re, 
new flowmetering developed to 





process by four feet of concrete, (2) reduced volume of solid nuclear 
involved, (4) iniccnsed stood of flowrate pire amin 


Seceeosiibate thos aatinetes we towrtn tee poscen aoe. 
and (7) reduced cost of instrumentation to determine flowrate. A 
disadvantage is the requirement that flow must be related to tank 
level thus only one unknown flow into or out of a given vessel at a 
time may be metered and controlled. 1 ref. 


54060 Solid forms for Savannah River Plant radioactive wastes. 
.M.; Hale, W.H.; wr R.F.; Hull, H.L.; Kelley, J.A.; 
.; Thompson, G.H . E. I. du Pont de Nemours and Co., 


Inc., Aiken, SC). Adv. Chem. Ser.; No. 153, 9-30(1976). 
M eloped to to immobilize 


insoluble sludges that contain *Sr, will be i 

forms of high integrity and low volume suitable for storage in a 
retrievable surface storage facility for about 100 years, and for 
eventual shipment to an off-site itory. Mineralization of '*7Cs, 
or its fixation on zeolite prior to incorporation into solid forms, is 
also being studied. analyses to reduce costs and fault-tree 
analyses to minimize risks are being conducted. Methods are bein 
studied for removal of sludge from (and final decontamination o 
waste tanks. 


54061 Putting evaporators to work: concentration of aqueous 
radioactive waste. Goodlett, C.B. (Du Pont Co., Aiken, SC). Chem. 
Eng. Pap: agree] 1976). 

showed that wiped-film evaporators can concentrate 
ducdeeectieene ait ereamiesodtiees mae 
temperature. Two other types of aqueous nuclear wastes, HM waste 
and decladding waste, can be similarly concentrated. Two experi- 
mental designs were evaluated, a horizontal and a vertical 
film evaporator. A free-flowing product was obtained with less 
20 wt percent water (total). Two prototype vertical wiped film 
evaporators with 40 ft? heat transfer surface were designed with 
anticipated feed capacity of 1 million y of alkaline Purex solution 
containing 30 wt percent solids. (D 


54062 Results of the survey on radioactive wastes in RI utiliza- 
tion. Genshiryoku Iinkai Geppo; 21: No. 4, 9-16(Jun 1976). (In Japa- 
nese 


). 
With expansion in the usage of radioisotopes in recent years, 
the radioactive wastes from the en ee See CUCIS ES as 08 
the increase, and their treatment disposal are now major prob- 
Ee ee ee ete oP Se ee of Ds cane. 
i or treated collectivel stored in Japan Atomic Energy 
Institute. The of the survey on radioactive wastes 
from 996 locations of enterprises (including radioactive medical 
compounds, but excl nuclear materials) are summarized as 
follows: the quantities of RIs consumed in fiscal 1974; the amounts of 
radioactive wastes generated in fiscal 1974, the stored quantities of 
radioactive wastes as of October 1, 1975, eS eae of 
radioactive wastes expected in fiscal 1980; ; pretreatment of radioac- 
tive wastes at the enterprises, and consignees of radioactive wastes. 


54063 Cape aaa an entenitien snd tt coantiion of Go 

very low level radioactive liquid waste evaporator. Muramatsu, T.; 

Ishikawa, T.; Yamagishi, Y.; Fukushima, Y. (Ebara Mfg. Co. Ltd., 

Tokyo Gapan)) Ehara Jiho; No. 97, 31- meng 4 = (In Japanese) 
ystem has 


carbon stainless steel under severe quality control. The system has 
shown good performances in the cold test operation compared with 
Seen eens © aeeey Conenpes ane darigned 
steam compressor for saving primary heating steam. 


54064 Electrolytic trapping of iodine from 
ome. DBs Mailen, J.C.; Posey, F.A. (to Ener 
Dev tt. Administration). US Patent 4,004, 
Filed date 26 Feb 1976. 8p. 
PAT-APPL-661,571. ak 
method for removing molecular, inorganic, organic 
forms of iodine from process gas streams comprises the electrolytic 


gas streams. 
Research and 
. 25 Jan 1977. 
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is passed through the compartment of a partitioned electrolyt- 
ts SS Senn oe a ee in eee 
cobalt to cause the oxidation of effl 

soluble species. 


WASTE DISPOSAL AND STORAGE 


54065 (CONF-760822—P1, pp 118-132) **Kr storage by zeolite 
encapsulation. Brown, R.A.; Hoza, M.; Knecht, D.A. (Idaho Nation- 
al Engineering Lab., Idaho Falls). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The technology of *Kr storage by zeolite encapsulation is 
described. The prcess of oe ite 2 
tures and pressures, and involves the activated diffusion of krypton 


into zeolite cages. Experimental results for krypton encapsulation in 
various zeolites are reviewed and discussed. Activated diffusion 


parameters « 
zeolites at high 


lage ef 


sodalite. Ri its for pilot-scale and pee nt en yo ether 

are disc briefly. 

54066 Radioactive waste. Gauvenet, M. (GOmmis a I'Energi 

At, Fr). Rev. Energ.; 28: No. 290, 7-14(Jan 1977). apt French). 
After a review of the radioactive waste materials and 


itself radioactive and so are our bodies. It is consequently a question 
of degree. 


54067 Soviet answer to nuclear waste. Belitzky, B. New Sci.; 74: 
No. 1048, 128-129(21 Apr 1977). 
The problem of radioactive waste disposal in the Soviet 
Union is discussed. Selection of burial sites includes thorough hydro- 
ae See Se ae Ss we ee See 
itrov; where 32 000 curies of low and medium level activity 
in 775 cubic meters of liquid were pum; 2 os eo 
during the period April 1966 to October 1975. It is considered that 
this technique has substantial economic advantages over the evapo- 
ration method. For high-level wastes Soviet regard vitrifica- 
tion as the most reliable though expensive . Methods involv- 
ing cementation, bituminization and in ceramics or asphalt 
are being investigated. It is felt that the problems of radioactive 
waste disposal are an area in which such countries as the Soviet 
Union and Britain with their respective highly advanced nuclear 
power industries, could cooperate to mutual advantage. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 54031, 54037, 54038, 54039, 
54040, 54041, 54042, 54043, 54044, 54045, 54047, 54051, 54053, 
54054, 54055, 54056, 54057, 54058, 54066 


54068 Newsletter on the Fox Report. Ranger uranium environ- 
mental inquiry. First report Australian Government 
vice, Canberra 1976. J. Br. Nucl. Energy Soc.; 16: No. 2, 101-102(Apr 


1977). 
In July we Australian Government ordered an inquiry 


into the it of uranium deposits in the Ranger 
area of the Northern Territories, setting cian op 0 eae Cones 


with Sir Justice Russel Walter Fox presiding. The first report of the 


recommendation li 
should be the objectives of the controls and 
lian uranium mines. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 54011 


54069 Rationale for EPA's proposed uranium fuel cycle stan- 
Fecnee t ha) Benen Oe Ae tate at Cs 
Laer asin a a OH; American Institute of Chemical 
Engineers (1976). 
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From 4. national conference on energy and the environment; 
Cincinnati, a, by Bg States of America (USA) (5 Oct 1976), 

vr proposed Environmental Protection Agency radiation 
standards for normal operations of the uranium fuel cycle are intend- 
ed to achieve two principal objectives: (1) to assure protection of 
members of the public against radiation doses resulting from fuel 
cycle operations, and (2) to limit the environmental burden of long- 
lived radioactive matrials that may accumulate as a result of the 
production of electrical energy, so as to limit their long-term impact 
on both current and future populations. These objectives are pro- 
posed to be achieved by standards which would limit: (1) annual 
dose equivalent to the whole ry 4 or any internal organ, except the 
thyroid, to 25 millirems, and the annual dose equivalent to the 
thyroid to 75 millirems; and (2) the quantities of krypton-85, iodine- 
129, and pou and other alpha-emitting transuranic elements 
with half lives greater than one year released to the environment oad 
gigawatt-year of power produced by the entire fuel cycle to 50, 
curies, 5 millicuries, and 0.5 millicuries, respectively. EPA believes 
these proposed standards fulfill the objective of insuring the maxi- 
mum radiation impact will be extremely small to any individual from 
U.S. nuclear power production operations and will insure that an 
unnecessary legacy of exposures of future generations from nuclear 
power production is avoided. They will establish environmentally 
acceptable levels for all future operation of the uranium fuel cycle 
based upon the use of cost effective controls, and should result in a 
much needed stabilization of environmental requirements for the 
entire industry. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 54339 


54070 (LA—6820-MS) LASL upgraded alarm system functional 
requirements. Hartway, B.L.; Shaskey, E.N. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 2Ip. 
Dep. NTIS, PC A02/MF AO1. 

This document defines and describes the functional require- 
ments to successfully provide Los Alamos Scientific Laboratory 
with a combined security and fire alarm system that will satisfy the 


operational needs of various users and provide compliance with 
applicable codes and Energy Research and Development Adminis- 
tration security and fire protection requirements. The four major 
subsystems of the upgraded Laboratory alarm system are field 
installation, data communications, central station, and remote oper- 
ation station. Each field installation includes all of the intrusion 
detection sensors, fire alarm sensors, and all other sensors and 
controls directly connected to a remote terminal unit at each alarm 
protected area within the Laboratory complex. The data communi- 
cations system provides multiplexed data between the remote termi- 
nal units and the central station computer, and between the central 
station computer and the remote display and control equipment for 
the fire and security response forces. The central station computer 
automatically processes, displays, and records the status, actions, and 
events of all alarm system equipment and response force personnel. 
Finally, the remote operating stations for both fire and security 
forces provide the fol lowing key features: real-time displays, hard 
copy printouts, keyboard access and control, microfiche-projector 
drawings and documentation, and data base interaction with displays 
of all equipment status changes and events occurring with the 
Laboratory alarm system. 


54071 (LA-UR—77-1306) Conceptual design of integrated safe- 
guards systems. Shipley, J.P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 15p. (CONF-770656—15). 
Dep. NTIS, PC A02/MF A011. 

a Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America sa (USA) (29 Jun 1977). 
Los Alamos Scientific Laboratory (LASL) is currently 


involved i in oy conceptual design of safeguards for generic facilities 
in the back-end of the et reg fuel cycle (spent-fuel reprocessing, 
plutonium nitrate-to-oxide conversion, mixed-oxide fuel fabrication, 
lutonium scrap recovery, and waste handling). These studies are 
it steps aimed at eventually providing detailed designs of integrat- 
ed safeguards systems to guide safeguards-related facility construc- 
tion and/or modification. The purpose of this presentation is to 
describe the conceptual design process in terms of its definition, a 
systematic procedure for its implementation, some of the tools 
wired, and an example of the results of a conceptual design. The 
pe of conceptual design and its relationship to other facets of the 
complete facility design process are also discussed. 


54072 (SAND—77-0996C) Perimeter intrusion detection and as- 
sessment system. Eaton, M.J.; Jacobs, J.; McGovern, D.E. (Sandia 
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Labs., Albug _——. N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 30p. (CONF-770656—10). Dep. NTIS, PC A03/MF AOl1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

The key elements of the system considered at a materials 
storage site are intrusion sensors, alarm assessment, and system 
control and display. Three papers di each of these topics are 
compiled. They are abstracted individually. (JSR) 


54073 (SAND—77-0996C, pp 8p, Paper A) Perimeter intrusion 
sensors. Eaton, M.J. 1977. 

In Perimeter intrusion detection and assessment system. 

To obtain an effective perimeter intrusion detection — 
requires careful sensor selection, procurement, and installation. The 
selection process involves a thorough understanding of the unique 
site features and how these features affect the performance of each 
type of sensor. It is necessary to develop procurement specifications 
to establish acceptable sensor performance limits. Careful explana- 
tion and inspection of critical installation dimensions is required 
during on-site construction. The implementation of these activities at 
a particular site is discussed. 


54074 Sa pp lp, Paper B) Alarm assessment. 
McGovern, D.E. 197 

In Perimeter ambi detection and assessment system. 

Alarms must be assessed to determine the cause of the alarm 
and what response action is required. Some information on cause can 
be derived through proper application and pzocessing of sensor 
inputs. The final determination of cause and the initiation of required 
response is derived, however, from observation of the alarm area by 
a security system operator. This can be done directly (manned guard 
towers on the perimeter) or remotely (closed circuit television), and 
real-time (coincident with the alarm) or delayed (post event analy- 
sis). Methods to perform assessment are discussed, and the applica- 
tion of these methods in an installed site are detailed. 


54075 (SAND—77-0996C, pp 11p, Paper C) System control and 
display. Jacobs, J. 1977. 

In Perimeter intrusion detection and assessment system. 

The system described was designed, developed, and installed 
on short time scales and primarily utilized of-the-shelf military and 
commercial hardware. The system was designed to provide security- 
in-depth and multiple security options with several stages of redun- 
dancy. Under normal operating conditions, the system is computer 
controlled with manual backup during abnormal conditions. Sensor 
alarm data are processed in conjunction with weather data to reduce 
nuisance alarms. A structured approach is used to order alarmed 
sectors for assessment. Alarm and video information is presented to 
security personnel in an interactive mode. Historical operational data 
are recorded for system evaluation. 


54076 (UCRL—79216) mg or models, estimation and detec- 
tion concepts for safeguarding Pu(NOs), porene tanks. tag ny 
(California Univ., Livermore (USA). Lawrence Livermore Lab 

Jun 1977. Contract W-7405-ENG-48. 12p. (CONF-770656—2). a= 
NTIS, PC A02/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

The applicability of modern signal processing techniques to 
the safeguards problem for a plutonium nitrate storage tank is 
addressed. The techniques involve mathematical 
estimation of process variables and the detection of abnormal 
changes in these variables due to adversary diversion. An example is 
given which shows overall performance in terms of probabilities of 
detection versus false alarm probabilities for levels of diversion of 
150, 250, and 500 g. 


54077 Miiatetortel Decree <6 0 ES ae 
al of the model certificate of financial security for the transport of 
radioactive materials. Geburtshilfe Frauenheilkd; No. 77, 2197- 
2200(24 Mar 1976). (In Italian). 

This Decree by the Minister of Industry, Commerce and 
Crafts, in consultation with the Minister of Transport, approves the 
model certificate of financial security for the transport of nuclear 
materials. This type of certificate issued by nuclear insurers is 
intended to provide detailed information on the nature of the finan- 
cial security for damage likely to be caused by the materials in the 
course of transport; it is required to supply the certificate according 
to the Paris Convention on Third Liability in the Field of 
Nuclear Energy, ratified by Italy in 1975. The standardized presenta- 
tion of this certificate enables it to be used in international transport 
between countries parties to the Paris Convention as proof of the 
existence of the financial security. 





ENERGY RESEARCH ABSTRACTS 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


54078 (MLM—2403) Stable isotope sales: Mound Laboratory 
customer and summaries, FY 1976 and FY 1976A. Ruwe, 
A.H. Jr. (comp.). (Mound Lab., Miamisburg, Ohio (USA)). 6 Jun 
— Contract EY-76-C-04-0053. 26p. Dep. NTIS, PC A03/MF 
A0l. 

A bee | is given of Mound Laboratory's sales of stable 
isotopes of le gases, carbon, oxygen, nitrogen, chlorine, and 
sulfur for fiscal years 1976 and 1976A (the period July 1, 1975 
through September 30, 1976). Purchasers are listed alphabetically 
and are divided into domestic and foreign groups. A cross-reference 
index by location is included for domestic customers. Cross-refer- 
ence listings by isotope purchased are included for all customers. 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 54218 


54079 (IS-M—89) Problem of obtaining optimum brightness from 
your LaB, gun. Verhoeven, J.D. (Ames Lab., lowa (USA)). 1977. 
Dontract W-7405-ENG-82. 7p. (CONF-770333—6). Dep. NTIS, PC 
A02/MF AO1. 
From IITRI scanning electron microscopy 
cago, Illinois, United States of America (USA) “bo P Mart ‘oT. 
A discussion of the factors which control the brightness and 
lifetime of LaBe cathodes is presented. A short discussion of the role 
of each factor and how it should be controlled to optimize brightness 
is presented. In addition, a brief discussion is presented of how one 
may evaluate cathode brightness. 


54080 Fast tape transport system for use with on-line separators. 
MacDonald, J.A.;  nonadge Schmeing, H.; Bray, N.C.; Perry, W.; 
Walker, R.B.; Wi M. (Chalk iver Nuclear Labs., Ont.). 
Nucl. Instrum. Met ds: 139: 355-357(1976). 

A fast tape transport system has been developed for transport- 
ing samples collected from the on beam of an isotope separator to a 
low background area. The unusual features of the system are its tape 
speed (up to 585 cm/s) and the fact that the tape system operates 
— in _ except for the collection point on the tape at the end of 


awe Measurements on ares. Mueck, G.; 


rotating noble gas 
imon, M. (Messerschmitt-Boelkow-Blohm GmbH, Ottobrunn 
(Germany, F.R.)). Verh. Dtsch. Phys. Ges.; No. 3, 667(1977). (In 


From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; , Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


HYDROGEN 


PRODUCTION 


ELECTROLYSIS 


Generation of hydrogen with nuclear heat. 
conte, K.F. (Technische Hochschule Aachen “(Germany, F.R.). 
Lehrstuhl fuer Technische Thermodynamik und Inst. fuer Thermo- 
— Chem.-Ing.-Tech.; 49: No. 3, 238-242(Mar 1977). (In 


From Annual meeting of engineers and 175. 
of the Federation of Chemical Duesseldorf 
Ger. (9 Sep 1 0c 1976). me pies 


of nuclear energy for peetese apres Saeet 
sibiiieteay erates Gortiede goa testa 


cn ng he ie pn 
SSNS epee ase 
hgh temperature reactors Some of the os 


High temperature 
gen oduct frm’ malar ea Coe Imarisio, G. 
Reccldts of Ge Martone Gesamaien Eee Gay Joint 
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ag78) Centre). Rev. Int. Hautes Temp. Refract.; 13: No. 4, 250- 
261(1976). 

From 1. Petten colloquium on advanced high a 
material: technological and industrial aspects; Petten, N 
(29 - 30 Jan 1976). 

In the production of hydrogen by water decomposition utiliz- 
ing wane heat, a multistep process has to be employed. Water and 
the intermediate chemical — react in chemical cycles giving 
hydrogen and oxygen with regeneration of the primary products 

used. Three cycles are examined, characterized by the presence of 
halide compounds and particularly hydracids at temperatures up to 
800°C. Corrosion tests were carried out in hydrobromic acid, hydro- 
chloric acid, ferric chloride solutions, and hydriodic acid. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 53621 


STORAGE 
REFER ALSO TO CITATION(S) 54082 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 54851 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 53947 


PROPERTIES 


54084 Investigation of a turbulent less burner at chemi- 
cal non-balance. Oyegbesan, A.O.; Algermissen, J. Brennst.-Waerme- 
Kraft; 29: No. 3, 99-103(Mar 1977). (In German). 
The complex exchange and reaction processes in a hy: 

oxygen flame are numerically analyzed. For the description of the 
transporting processes, which are increased by local turbulent fluctu- 
ation movements, four different semi-empirical starting data have 
been used. The course of reaction was based on a reduction mecha- 
nism with 23 elementary reactions between the nine components He, 
O2, H, O, OH, H2O, HO2, H2O2, and O3. The system of partial 
differential equations which describes the process is solved with an 
explicit method of differences. The field distributions of the flow 
velocity, the temperature and mass proportion of the various chemi- 
cal components are described. The calculation shows that the var- 
ious turbulence models for the flow field result in noticeably differ- 
ent profiles of the calculated field variables. With one the 
maximum value of the mass —— for the most important 
reaction products agree well for the various cases of comparison. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 53620, 54873 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 53638 


PROPERTIES 


REFER ALSO TO CITATION(S) 53812, 54924, 54945 


PREPARATION 
REFER ALSO TO CITATION(S) 53623 


CHEMICAL SYNTHESIS 


54085 Lt og ey Ay tf 
bray Tang O'Neill, E.P.; Keairns, D.L. (Environmental Protec- 
tion Agency, Washington, D.C. (USA)). 29 Jun 1976. Sp. 
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The disclosed process provides for the production of a desul- 
furized fuel gas from a sulfur-containing fuel oil by absorption, in a 
first reaction zone, of the sulfur contaminants with a calcium oxide- 
containing material, which material is then further treated to render 
it environmentally stable without producing a sulfur-rich gas process 
stream. The spent limestone from the oil gasifier is reacted with an 
oxygen-containing gas in a second reaction zone for conversion of 
the calcium sulfide to calcium sulfate and the sulfated material is 
then transferred to a third reaction zone wherein it is reacted with 
carbon dioxide for conversion of the calcium oxide to calcium 
carbonate. 


54086 Tonic hydrogenolysis of Binor-S for use as a energy 
fuel. Schneider, A.; Janoski, E.J. (to Sun Ventures, Inc.). US Patent 
4,033,799. 5 Jul 1977. Filed date 16 May 1975. 12p. 

Ionic hydrogenolysis of Binor-S, a Ci, heptacyclic saturated 
hydrocarbon, yields a low melting point product containing pre- 
dominantly hexacyclics and lesser amounts of pentacyclics. Hydro- 
genolysis occurs at about 50 to 200°C and at about 100 to 10,000 psig 
in the presence of a palladium-on-carbon catalyst, palladium-on- 
alumina or Raney nickel and is promoted by a hydrogen halide or its 
equivalent. Resulting product has utility as a high energy fuel. 


PREPARATION FROM WASTES OR BIOMASS 


54087 (COO—2982-15) Progress report, May 1977. Kuester, 

J.L. (Arizona State Univ., Tempe (USA). Coll. of Engineering and 

eye Sciences). 1977. Contract EY-76-S-02-2982. 9p. Dep. NTIS, 
A02/MF A011. 

Preliminary results obtained in three reaction systems (Fi- 
scher-Tropsch reactor, reformer reactor, and pyrolysis reactor) for 
the production of various grades of liquid fuel from cellulosic and 
waste polymer material are briefly reviewed. A preliminary material 
and energy balance summary is also included. (JSR) 


54088 (PERC/RI—77/9) Combustion of char from pyrolyzed 
wood waste. Demeter, J.J.; McCan, C.R.; Ekmann, J.M.; Bienstock, 
D. (Energy Research and "Development ‘Administration, Pittsburgh, 
Pa. (USA). Pitsburgh seed Research Center). Jul 1977. 28p. Dep. 
NTIS, PC A03/MF A' 
The oa ‘and handling characteristics of char pro- 
duced by as of wood waste were determined in a 500 lb/hr 
pulverized-coal-fired (PCF) combustion test facility and as a slurry 
with No. 6 oil in a 100 HP oil-fired boiler. In the PCF combustor, 
tests were also run with a 50-50 blend of Pittsburgh-seam high- 
volatile coal with a high-volatile pyrolytic char as well as with a 
low-volatile eth sy char. Stable combustion could be maintained 
with a —- temperature of 600°F, the temperature 
generally used eee ig coal, at a carbon-combustion efficiency of 
97.3 to 98.6 percent. With the low-nitrogen content of the char, 
nitrogen oxide emissions were very much lower than those obtained 
from coal (0.25 compared to 0.80 Ib NO2/10° Btu) at the same firing 
conditions. The NO/sub x/ emissions obtained with the 50-50 blends 
to be an average of the values obtained for the fuels 
separately. Similarly, the SO2 emission was low with the char alone 
(0.18 Ib SO./10°* Btu), and the emissions obtained with the _— 
were an average of the values obtained with the fuels separately. A 
60-40 blend of pulverized char and the oil produced during pyrolysis 
combined with No. 6 fuel oil to obtain a slurry containing 30 percent 
char performed well in a 100 HP oil-fired firetube boiler modified to 
fire coal-oil slurries. Excellent flame stability was experienced and 
the carbon-combustion efficiency was similar to that obtained with 
No. 6 fuel oil and coal-oil slurry. Nitrogen oxide emissions were 
significantly lower than those obtained when firing coal-oil slurry, 
and the SO: emissions were about 50 percent lower. Some fouling of 
the small ports in the burner nozzle was experienced due to the 
accumulation of small fibers passing through the filter screen. 


54089 Fuel making process. Hess, H.V.; Franz, W.F.; Cole, E.L. 
(to Texaco Inc.). US Patent 4,014,661. 29 Mar 1977. Filed date 17 
Mar ae 4p. 

A process is disclosed for making a hydrocarbon coke slurry 
fuel by coking carbonaceous materials in the liquid phase under 
autogenous pressure to form coke which is then extracted with a 
combustible hydrocarbon at high temperatures and pressures to 
produce a Ran slurry of coke in the hydrocarbon suitable for use as 
a fuel. 5 claims, 1 figure. 

54090 Process for making oil from aqueous reactive sludges and 
slurries. Hess, H.V.; Franz, W.F.; Cole, E.L. (to Texaco Inc.). US 
Patent 4,030,981. 21 Jun 1977. Filed date 16 Dec 1974. 4p. 

A process is claimed for making low sulfur oil by as 
aqueous reactive sludges and slurries with hot, pressurized carbon 
monoxide and hydrogen (synthesis gas) wherein the wastes are first 
concentrated by coking in the liquid phase under a pressure of 300 to 
3000 psig at a temperature of 400 to 550°F for from 5 minutes to 2 
hours. 


HYDRO ENERGY 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 54762 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 54710 


HYDRO ENERGY 


PLANT DESIGN AND OPERATION 


54091 (PB—265499-T/SL) High power turbo- and hydro-gener- 
ators and prospects. Gredin, L.P.; Danilevich, 
Ya.B.; Anempodistov, V.P. (Bureau of Rec i Washington, 
D.C. (USA)). 1974. 383p. (TT—74-55030). NTIS, PC A17/MF A01. 

Papers on the design, development, and performance of turbo 
and hydroelectric generators are presented. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 54656 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 54649, 54709 


(AD-A—038600) Solar energy. Ban. ary bibliography = 
55—Dec 76. (Defense Doc 


‘umentation Alexandria, V: 
hg Apr 1977. 211p. ODO BIE Ta) NTIS PCA 10/MF 


See also AD—771750. 

This bibliography is a selection of unclassified and unlimited 
distribution references on Solar Energy. These citations of reports © 
present information on performance characteristics, fabrication, de- 
velopment of power levels and energy conversion. Corporate 
Author-Monitoring Agency, Subject, Title and Personal Author are 
provided. 


54093 eg eS me Proposed objectives for ee See De- 

velopment Program in Illinois. (Illinois Dept. t. of I Business and 

nomic Development, ape wot ey oe Div. of Energy). Mar 173. 

15p. Dept. of Business and me Springfield, IL. 
The purpose of the Illinois Solar Program is to 

develop the state's maximum capability for solar energy technology 

as soon as possible, thereby diversifying their base consistent 

with economic reasonableness and techno! feasibility. The 

program will provide coordination of the state's efforts with those of 

the Federal government and the private sector. This will be done to 

maximize productivity and minimize duplication of research 

development effort. This document outlines the 

activities proposed under the Illinois Solar Energy | 

Program and invites response from all interested 

State of Illinois. The input from all sectors will 

developed into a comprehensive solar energy implementation = 

for the state. Public hearings will be held prior to finalizing this 

program. 


RESOURCES AND AVAILABILITY 


54094 Peps nea gee for the measurement of the variation, 
——> = radiation. Klein, W.H.; Gold- 
berg, B.; S . (Smithsonian Radiation Bi Lab. 
Rockville, MD). Sol Energy: 19: No. 2, 115-122(1977). 
From ISES international solar energy congress and exposi- 
tion; Los Angeles, CA, USA (28 Jul 1975). 
such as reproduction, differenti- 


daylight on these biological responses. 

quality of daylight over a sufficient time period, req 
ios cre usutley act avaiichta The deusahied teomeer ang 
information with sufficient accuracy and 

but significant changes. To produce suc! 


| to discern 
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standardization p was evolved using the original Smithsonian 
solar standards and instruments. These were com to each other 
and finally to commercial units which were in the monitoring 
system. The system was desi so that data would be accurate at 
0.01 ly min™' and could be automated to give high precision readings 
every 3 min with errors less than 2 percent. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 53707, 54113 


54095 (SAND—77-0172) Environmental issues associated with 
solar heating and cooling of residential dwellings. Brannon, P.J.; 
Church, H.W.; Luna, R.E.; Thomas, W.A. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 47p. 
Dep. NTIS, PC A03/MF AO1. 

The negative issues associated with solar heating and cooling 
of residential dwellings were surveyed. Effects which were ad- 
dressed as possibly significant include: (1) heat transfer fluids and 
storage media hazards, (2) material resources usage, (3) architectural 
and aesthetic changes, (4) air pollution due to outgassing or evapora- 
tion losses, (5) reflected light hazards, and (6) legal questions arising 
from reflected light nuisances and solar rights. The magnitudes of 
these environmental effects were compared to similar effects from 
common sources whenever possible. 


54096 (UCRL—78855) Possible climatic impact of large scale 
solar thermal energy production. Potter, G.L.; MacCracken, M.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jan 1977. Contract W-7405-ENG-48. 6p. (CONF-761223—1). Dep. 
NTIS, PC A03/MF AO1. 

From International workshop on climate and solar energy 
conversion; Schloss Laxenburg, Austria (8 Dec 1976). 

The ZAM2 (zonal atmospheric model) was used to estimate 
the climatic effects of large scale solar thermal power facilities. The 
results appear to be consistent with other numerical experiments. 
The model response can be summarized by tracing through a feed- 
back loop: decreased surface albedo yields warmer surface yields 
increased evaporation and increased convection yields increased 
ee in the subtropics and increased water vapor in high 

titudes yields increased surface temperatures at high latitudes 
yields decreased equator-to-pole temperature gradient yields de- 
creased Hadley cell intensity yields possible northward shift of the 
ITCZ (intertropical convergence zone). The experiment also result- 
ed in a warmer —e troposphere, particularly over the latitudes of 
maximum area of albedo change. The response was noted in Ell- 
saesser et al. (1976). The increased surface energy subsequently 
increased surface absolute humidity which in turn displaced the 
convective parcel ascent curve to the right (indicating more water 
vapor and latent heat release) making the lapse rate less steep and 
warmer where the water vapor content was lowest. It should be 
noted that ZAM2 has previously been shown to duplicate quite well 
the results of a 3-D GCM for — surface perturbations, which is 
important because it is questionable whether experiments looking at 
such small changes in local albedo as reported here would be 
possible given the synoptic variability inherent in 3-D models. 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 


chusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
pony Contract EY-76-C-02-4094. 38p. Dep. NTIS, PC Ape 


Nearly three megawatts of electrical power are produced 
annually by diesel/electric generator sets at National Park Service 
sites, according to a survey conducted jointly by the NPS and MIT/ 
Lincoln Laboratory. To prove the economic viability of photovol- 
taic power generation systems to meet NPS electric power needs as 
pepe ag public tance and reliance on solar- 

ed electricity, NPS and pad MIDEL are cooperating in a Field Tests 

and Applications Project sponsored by the U.S. Energy Research 
and Development Administration. The power level for the applica- 
tions will be in the range from 10 to 100 kW. Ten of the most 
promising NPS sites were visited and evaluated. Based on ten 
criteria, Natural Bri National Monument in Utah was selected as 

um first . The FT and A Project and evaluation details 
for the ten sites are described. 


54098 (ERDA/JPL/954334—76/4) os ey of the feasi- 
bility of a process capable of low 


ERA VOL. 2, NO. 22 


J.Y.P. (Union Carbide Corp., Sistersville, W.Va. (USA)). 15 Oct 

1976. Contract NAS-7-100-954334. 58p. Dep. NTIS, PC A04/MF 
AOl. 

The study of a process for > ae cost production of silane 

the kinetics of the redistribu- 


panda gas storage. The mr yn he 
pounds per day of SiH, is nearly complete, a 
the unit and its essential design features are given. 


54099 EN OT 1) Synthesis of silane and sili- 
con in a nonequilibrium plasma Third quarterly report, December 
21, 1976—March 20, 1977. (AeroChem(TN)—17). Calcote, H.F.; 
Felder, W. (Aerochem Research Labs., Inc., Princeton, N_J. (USA)). 
Mar 1977. Contract NAS-7-100-954560. 39p. Dep. NTIS, PC A03/ 
MF AOl. 

The objective of this program is to determine the feasibility of 
high volume, low-cost production of high purity silane or solar 
grade silicon using a non-equilibrium Spine Ne plasma jet. 
Reactions of hydrogen atoms in the plasma jet with chlorosilanes 
(added either to the discharge or to the hydrogen atom stream) are 
being studied. Calculations were made to the experimental 
limits within which ee reactions would be most likely to 
occur. These show that H-atom recombination does not compete 
significantly with reaction as a sink for H, and that, if the H/SiCk 
overall reaction has an activation energy, the pressure ratio across 
the nozzle and the temperature in the discharge become very impor- 
tant parameters. Most importantly, the maximum operating pressure 
is shown to be limited by the pressure at which the glow discharge 
can be maintained or the pressure at which the hydrogen atom yields 
become small. Solid products of the H/Hs/SiClk reaction were 
recovered. rene © — experimental conditions, these were 
(tentatively) iden lymeric material, amorphous silicon 
and polycrystalline ~ aod e polycrystalline material was shown 
by X-ray fluorescence analysis to have ppm levels of nickel present, 
but ko. absent at the ppm level were the heavy metals Fe, 
Cr, Pb, Sn, Cu, and Zn, materials of construction of the apparatus. 


54100 ceed sae nly Effect of atmospheric pa- 
rameters on silicon cell Curtis, H.B. pA: 4 word ng 
tics and Space Administration, Cleveland, Ohio (USA). Lewis Re- 
search Center). 1976. Contract EX-76-A-29-1022. 20p. (CONF- 
761129—4). —_. NTIS, eel AOl. 

From Terrestrial PV measurements workshop; Baton 
Louisiana, United States of America (USA) (10 Nov 1976). 

The effects of changing atmospheric parameters on the ose 
formance of a typical silicon solar cell have been calculated. 
precipitable water v oe content, airmass and turbidity were varied 
over wide ranges the normal terrestrial distribution of spectral 
irradiance was calculated. The cell short-circuit current was then 
ara for each Lone irradiance distribution using the cell 

are presented in the form of calibration 
caukes ee Gal enestiasies irradiance) vs. water vapor content or 
turbidity. 


(ERDA/NASA/1022—76/3) Errors in short circuit cur- 
rent measurements due to spectral mismatch between sunlight and 
solar simulators. Curtis, H.B. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). 1976. 
Contract EX-76-A-29-1022. 26p. (CONF-761129—5). Dep. NTIS, 
PC A02/MF AO1. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

Errors in short-circuit-current measurement were calculated 
for a variety of spectral mismatch conditions. Parameters included 
were the differences in spectral irradiance between terrestrial sun- 
light and three types of solar simulator, as well as the differences in 
spectral response between three types of reference solar cells and 
Lacie St OR Ts SRE CURNOIENS 850 © Rinshenn Seta 

lamp AMO sunlight simulator, ey uartz halogen lamp, and 

wane eae Sees Sap ts Gove Gams of claredias e 
silicon cell, a cadmium cell and a gallium arsenide cell. 


54102 (N—77—17564) Solar cell collector and method for pro- 
ducing same. Evans, J.C. Jr. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). 22 
ae: NTIS, PC A02/MF A011. 

po reg Ape wee geet peg | 
conphsition, gould chasacie ts 6 echoes autieon et see aoe 
design within a transparent conductive mixed oxide layer which 
covers and protects an underlying photovoltaic substrate. The result 
is a sufficient collector system for the current generated by incident 
photon radiation. 
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54103 (N—77—17565) Improved backwall cell. Brandhorst, 
H.W. Jr. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). 19 Jan 1977. 15p. NTIS, 
PC A02/MF AOl. 

A solar cell is described having a first material of one conduc- 
tivity type with one face having the same conductivity type more 
heavily doped to form a field region to receive the radiant energy. A 
layer of opposite conductivity type or a metallic layer forming a 
Schottky barrier is applied to the opposite face. A gridded contact 
pervious to the radiant energy may be applied to the region of the 
more heavily doped material for electrical contact. The device 
allows separate control of the junction, either the p-n junction or the 
Schottky diode junction, and the efficient collection of light. This 
efficiency is improved, because the high conductivity region has low 
sheet resistance, and a low surface recombination velocity with 
enhanced effective diffusion lengths in bulk. 


54104 (N—77— 17566) Thick-film materials for silicon photovol- 
taic cell manufacture. Final report. Field, M.B. (Owens-Illinois, Inc., 
Toledo, Ohio (USA)). Jan 1977. Contract NAS3-19441. 22p. 
(NASA-CR—135134). NTIS, PC A02/MF AOI1. 

Thick film technology is applicable to three areas of silicon 
solar cell fabrication; metallization, junction formation, and coating 
for protection of screened ohmic contacts, particularly wrap around 
contacts, interconnection and environmental protection. Both mate- 
rial and process parameters were investigated. Printed ohmic con- 
tacts on n- and p-type silicon are very sensitive to the processing 
parameters of firing a dee temperature, and atmosphere. Wrap 
around contacts are easily achieved by first printing and firing a 
dielectric over the edge and subsequently applying a low firing 
temperature conductor. Interconnection of oak into arrays can be 
achieved by printing and cofiring thick film metal pastes, soldering, 
or with heat curing conductive epoxies on low cost substrates. 
Printed (thick) film vitreous protection coatings do not yet offer 
sufficient optical uniformity and transparency for use on silicon. A 
sprayed, heat curable SiO. based resin shows promise of providing 
both optical matching and environmental protection. 


— (N—77—17586) Specification for silicon solar cells. (Eu- 

ropean Space Research and Technology Centre, a (Neth- 
erlands)). 1 Jun 1976. 48p. NTIS, PC A03/MF A01 

The requirements for the qualification, procurement, storage 

and delivery of silicon solar cells for use in spacecraft applications 
are outlined. The general requirements are covered in the main part 
of the specification, the generic specification. Moreover, the recom- 
mended format for the specification of specific test and inspection 
data, physical and electrical characteristics and other ratings which 
are expected to be different for each application is included. 


54106 (N—77—17587) Meteosat solar-cell array qualification of 
the substrate-to-cell adhesive. Gourmelon, G. (European Space Re- 
search and Technology Centre, Noordwijk (Netherlands)). Sep 
1976. 36p. NTIS, PC A03/MF AO1. 

Results of qualification tests are summarized. Data reported 
were obtained from tests on individual solar celis bounded to Kapton 
substrate. 


54107 (SAND—76-0737) Structural effects in chemically 

sprayed CdS/Cu/sub x/S photovoltaic cells. aug & S.; Nasby, R. D. 
(Sandia Labs., Albuquerque, N.Mex. (USA)) y 1977. Contract 
EY-76-C-04-3579. 40p. Dep. NTIS, PC A03/MF AOI. 

Cadmium sulfide/copper sulfide photovoltaic devices have 
shown a great deal of promise for economic power generation. One 
of the most in fabrication techniques for these devices is a 
chemical spray technique that can be integrated into a float glass 
substrate plant. This technique utilizes pyrolysis of chemical solu- 
tions by spraying onto hot substrates. Here, the structures and 
morphologies of the various layers of the cell are described and the 
growth characteristics discussed. The effects of the resulting struc- 
tures on device properties are discussed. A predominant feature of 
the CdS film is a complex morphology with small crystallite size. 
These features are also found in the Cu/sub x/S since it is formed by 
an ion exchange process into the CdS surface. The resulting struc- 
ture produces ion carrier recombination and thus reduces 
2, circuit ee short circuit current, and device efficiency. 

junction morphology is also extremely complex, which further 
reduces the 


open —y voltage. Cell efficiencies of 5.5% with open 
circuit voltages of 0.41 V have been produced. 


54108 Photovoltaic solar energy conversion. Srobar, F. (CSAV, 
Prague). Cesk. Cas. Fys.; 26: No. 5, 449-463(1976). (In Czech). 
Photovoltaic phenomena present one of the most promising 
ways of direct conversion of solar energy into electricity. La 
review article contains information concerning physics of the E=. 
voltaic phenomena in p-n junctions, heterojunctions and Sc’ 
Camdeus an well as the Senden annul all emeteentiin Guamarat 
the contem; solar cells. Special emphasis is placed on a due 
analysis of the fart factors determining the overall conversion efficiency. 


SOLAR ENERGY 


54109 Status of the U.S. 
Magid, L.M. (Energy Research and pe 
Washington, DC). pp 22 of In Sharing the an: solar tel 
the seventies. Volume 6. Boeer, K.W. ( 
American Section of the International ae 
From Joint conference of the prone dow ms 
national Solar Energy Society and The Solar 
— Inc.; Bat = ee gn Canada (15 Aug 1976). 
See CONF-7 2—P6. 


54110 ay bandas Sheena T Ohi Gai, Han 


Carter, R. pp 106-107 of InS : 

seventies. Volume 6. Boeer, K.W mea) Cape 

can Section of the International Solar Energy Society (197: 
From Joint conference of the American Section of 

national Solar Energy Society and The Solar Eoegy So 

Canada, Inc.; ae Manitoba, Canada (15 Aug 1976). 
See CONF-760842—P6. 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 54097 


54111 Techno-economic aspects of a ag ae om electric power 
system interfaced with electric power utilities. B: 

D.R. (Midwest Research Inst., Kansas City, MO). pp 159-161 of In 
Sharing the Sun: solar technology i in the seventies. Volume 6. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
—s Inc.; bn Tee. gg Canada (15 Aug 1976). 

See CONF-760842—P6 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 54096 


TOWER FOCUS POWER PLANTS 


54112 (PB—265651) Feasibility of solar energy for feedlot oper- 
ation and irrigation pumping. Final 1 May 75-31 Dec 76. 
Hildebrandt, A.F.; Strickland, J.H.; Larson, D.L.; Puckett, H.B. 
(Arizona Univ., Tucson (USA). Dept. of =— Water and Engineer- 
ing). Jan 1977. 567p. NTIS, PC A24/MF A\ 

A tower-heliostat solar energy at nl system is feasible for 
the production of 600 K steam in the one to ten Megawatt-thermal 
range. It is feasible to power a feedmill and associated equipment for 
a 30 thousand head cattle feedlot or larger with solar energy if fuel 
cost increases at the rate of eight percent per year. In Arizona it is 
economical to power an irrigation system with solar with an 
eight percent per year increase in electricity per year using a base 
electricity cost of 25 mills. This report covers design, cost, and 
performance of various kinds of solar collectors and concentrators. 


54113 
system, Phase 1. Annual progress 
September 30, 1976. (Martin n Marietta 
Feb 1977. Contract EY-76-S-03-1110. 2 
NTIS, PC A10/MF AO1. 

The program activities since the be; of the program in 
July of 1975 through September of 1976 are summarized. The 
primary efforts during the first portion of this were the 
preparation of the Pilot Plant Pedicle and the 
Conceptual Design of the three subsystem research 
Preliminary — — for the Pilot Plant was 
the commercial conceptual design that had been 
to the start of t peer It definitized each of the 
Plant Subsystems and provided the basis for soning of 
conceptual designs of the research experiments. For each of the 
peculiar subsystems, the Collector Subsystem, the Receiv 
tem and the Thermal Storage Subsystem, a subsystem 
experiment was planned. The Conceptual ign of 
experiments was prepared and reviewed with A 
ee a Oden Glan aa 
experiments. In the Collector Subsystem ex) 
completed, the four experimental heliostats have been faba and 
erected. Initial calorimeter and radiometer data have been obtained 
and have demonstrated good correlation with the projected perfor- 
mance. The 5 megawatt thermal experiment receiver has been fabri- 
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seeeihe Cee iets Dares geen ond buee consieins 
erection at the Radiant Heat re ae porque, 
New Mexico. This testing is scheduled for the period from 
See ree 1977. The Thermal Storage Research 
Experiment fabrication and erection is nearing completion by Geor- 
gia Institute of Technology. Checkout of this experiment is sched- 
uled for the first of December 1976 with the test program to be 
complete by the end of January 1977. 


54114 poe eg Solar eg properties of a _— 


ue, N.Mex. "TUSA)) aT. Contract EY.76. 
Socones. 28 seers & du PC tag = tame AOl. 
From 7. symposium on thermop Mea (USA} (10 May, 
burg, Maryland, United States of America (USA) (10 May 17). 
abso: roperties of a oo 
ae, salt heat transfer fluid, a eutectic mixture of KNOs, NaNOz, 
and NaNOs, known as Hitec (DuPont trade name), were measured 


herical hniq 

particulate metallic oxides of Co or Cu 

were introduced into the fluid. Absorption spectra of these oxide 
particle suspensions in the molten salt were determined as a function 
of dopant concentration from 0 to 0.1 wt percent metal 
nitrate added to the Hitec. measurements were carried out at 
473 K under flow conditions to cause a homogeneous suspension of 
particles. Absorption coefficients at a single wavelength were mea- 
sured up to dopant concentrations of 0.5 wt percent. The suspended 

particles cause an additional optical absorption throughout isi 
ble spectrum, which is characteristic of the particular metallic oxide 
and closely follows a Beer-Lambert concentration dependence. The 
solar-averaged absorption in a fixed layer thickness was calculated 
for various concentrations of the fluid-oxide mixtures. The fluid 
without oxide particles absorbs approximately 8 percent of the solar 
trum per cm of path length, while addition of 0.1 wt percent of 
(Os)2 . 6H2O increases this absorption to approximately 93 
percent per cm. An equivalent wt t of Cu(NOs) . 3H2O 
causes a solar-averaged absorption of 84.4 percent per cm. Effects of 

particulate scattering on the measurements are discussed. 


54115 Solar-heated-air receivers. Jarvinen, P.O. (Massachussetts 
Inst. of Tech., Lexington). Sol Energy; 19: No. 2, 139-147(1977). 

From ISES international solar energy congress and exposi- 
tion; Los Angeles, CA, USA (28 Jul 1975). 

Receiver design alternatives for a central tower, heat-air 
receiver of a solar/gas turbine electrical generation plant are consid- 
ered. Apertured and unapertured, domed-surface and -cavity receiv- 
ers are examined and losses such as incident flux reflection and 
reradiation from the receiver are included. The receiver, constructed 
of ceramic domes that are individually cooled by impingement-jet 
heat-transfer techniques, is designed to supply heated air at 1800°F 
and operate in a pressurized condition at a pressure ratio of four. It is 
shown that high thermal conversion efficiencies (80 to 90 percent) 
may be achieved with cavity receivers where the interior cavity 
surfaces are formed from single or multiple domes. The efficiencies 
of surface receiver elements are found to be substantially less than 
those of cavities, from 54 to 70 percent. The difference lies in the 
higher reradiation flux losses of surface receivers. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 54202, 54203 


54116 Loe eit. | The nature of awe 5 organic films in 
the marine environment and their 


ocean thermal 
energy conversion (OTEC) heat rod! Technical report. 
Haderlie, E.C. (Naval Postgraduate School, Monterey, Calif. 
 ataatng => 1977. 47p. pr ttt pn a NTis PCA03/MF AO1. 


heat exchang- 
er e.. ae 


viata ily te of eat 
wore in determining pow wer closed cycle systems are technically 


and economically viable. This supeet cerecgs our pesnent ents of 
knowledge as to the nature and behavior of primary films in the 
marine environment. Areas where further research is needed are 
indicated. The report contains an extensive bibliography. 


54117 (COO—2946-1, pp A.1-A.34) Utilization of the energy 
from gradients. Wick, G.L.; Isaacs, J.D. (Univ. of California, 
San Diego, La Jolla). 1976. 
— The oe oe os re 4 t energy gg 
wor pocsentinas ware, USA (24 May 197: 
In nen aay gaan energy USA (at é ’ 
Various methods of producing power from salinity gradients 
in the ocean, river mouths, and salt lakes are discussed. These 
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54118 (COO-—2946-1, pp B.1-B.17) Osmotic work. Energy pro- 
duction from osmosis of water/saline water systems. Jellinek, 
H.H.G. (Clarkson Coll. of Tech., Potsdam, NY). 1976. 

From The wave and salinity gradient energy conversion 
workshop proceedings; Newark, Delaware, USA 4 May 1976). 

In Wave and salinity gradient energy conversion. 

Salination processes are discussed which can extract energy 
by mixing fresh water (i.e., river water) with electrolyte solutions 
(i.e., sea water) via semipermeable membrances. This energy ob- 
tained either as kinetic or potential energy (or both) can be trans- 
formed into electrical energy. Cost estimates range from $0.01 to 
$0.03 per kw hr. This compares gore A with electrical energy 
from nuclear fission and with that yielded by fossil fuels. The six 
largest rivers in the U.S. can ideally produce 7 x 10-7 kw, i.e., about 

Sr in 


estuaries but from any location where salt deposits or salt sien and 

fresh water are available. Any ecological disturbance at estuaries can 

be minimized by using part of the river flow and conducting diluted 

sea water back to the mouth of the estuary. The osmopower process 

does not produce air or water pollution and does not present any 
due to radioactivity. 


54119 (COO—2946-1, pp B.18-B.22) Direct conversion of chemi- 
cal energy into work. Jellinek, H.H.G. (Clarkson Coll. of Tech., 
Potsdam, NY). 1976. 

From The wave and salinity gradient ener 
workshop proceedings; Newark, > Rey USA Gs May 1976). 

In Wave and salinity gradient energy conversion. 

It is feasible to transfer the extension and contraction of 
polymer strips in electrolyte solutions into a cyclical process. In 
other words, chemical energy can be converted by mechanical 
devices into mechanical energy and further into electrical —-. 
Data on such machines are almost completely lacking. One le 
system would be the saline water (sea water/fresh water [river 
water]) system where free energy of the dilution process of sea water 
is — eventually into electrical energy by making the process 
cyclical. 


54120 (COO—2946-1, pp B.23-B.27) Power from reverse electro- 
— Jellinek, H.H.G. (Clarkson Coll. of Tech., Potsdam, NY). 
197 


From The wave and salinity wer conversion 


workshop proceedings; Newark, a om USA 

In Wave and salinity gradient energy conversion. 

Reverse electrodialysis can be achieved by a battery of an- 
ionic and cationic pairs of membranes with sea water and river water 
compartments respectively. However, the power output is about 100 
times smaller than that for the osmotic process. In addition not one 
membrane of suitable area is needed as is the case for the osmotic 
process but a multitude of membrane pairs are required. Hence 
reverse electrodialysis is very much less economical the osmo- 
tic process. 


54121 gape pp B.28-B. + a Discussion of paper enti- 
tled: I. Osmotic work energy production from osmosis of fresh water/ 
saline water systems. Moore, W.L. (Univ. of Texas, Austin). 1976. 

From The wave and salinity gradient a7 conversion 
workshop proceedings; Newark, Delaware, USA ¢ May 1976). 

In Wave and salinity gradient energy conversion. 

Criticism is made on information presented on the possibilities 
for a pressure to produce energy in the form of piezo- 
metric , a form of hydraulic energy. Exception is taken to 
concepts in the previous paper. (MHR) 


1-C.46) Current status of membrane 
L 4 Research, Inc., Bend, —_ 1976. 
From The wave and salinity gradient ~~ eo . 
workshop proceedings; Newark, Delaware, USA ¢ _ 1976). 
In Wave and salinity gradient energy conversion. 
The more important uses of membranes are reviewed with 
cages covspreme comnadie. Say Cae wane tape < aeiaranan 290 
lulose acetate and an aromatic polyamide-hydrazide. The differ- 
ent configurations of membranes are mentioned: a ae 


4 May 1976). 


reverse osmosis installati 


March 19; The rove 25,000 a 
1975 ms per ay capacity have 
udehiel inenenpendl. 


54123 (COO/2895—6) ee 
Pa. (USA) 1 Oct 1976. conueat EY-76- 


Mellon Univ., Pittsbur, 
S-02-2895. 40p. Dep. S, PC A03/MF AO1. 
Geometric has proven to be a useful tool for 
Carnegie 


solve geometric 


anciindiesdielitaltannae te 


University team w concept has found it profit- 
FORTRAN besed computer code to solve Gimple 
geometric programs which arise often in OTEC work. This report 
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describes such a program and gives an outline of how the computer 
program can be used in general. 


54124 (COO/2895—8) Heat exchanger design using experimen- 
tal data on fluted vertical tubes. Part I. Lavi, A.; Rothfus, R.R. 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). 31 Oct 1976. Con- 
tract EY-76-S-02-2895. 48p. Dep. NTIS, PC A03/MF AOI. 

Recently, experimental data on the heat transfer characteris- 
tics of fluted surfaces have been acquired. As a result, new models 
must be developed for incorporation in the design process. The new 
models and a simplified design procedure for OTEC-exchangers are 
presented without any claim of optimality. The design will be used 
subsequently to develop cost and layouts for a realizable self-suffi- 
cient and a 1 MWe O' ek, TS ae Oe re ee 
yO the sizing of tributaries and mains in a heat exchanger for 
a 25 e module. The model for the evaporator relates the tube 
diameter, ammonia feed rate, recycle ratio, and tube length. A 
similar model for the condenser is obtained, without the recycle 
ratio. The models derived are shown to be readily usable in an 
OTEC system optimization. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 53606 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 54095, 54110 


54125 (LA-UR—76-2094) Solar energy systems for manufac- 
tured housing. Balcomb, J.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 14p. (CONF-761091—1). 
Dep. NTIS, PC A02/MF AO1. 

From Consumer conference on solar energy development; 
m_ New Mexico, United States of America (USA) (2 Oct 
1976). 

The opportunities for solar energy utilization in manufactured 
housing such as mobile homes and modular homes are discussed. 
The general characteristics of the manufactured housing industry are 
described including market and prices. Special problems of the 
utilization of liquid heating collectors, air heating collectors, or 
passive types of solar heating systems in manufactured housing are 
considered. The market situation for solar energy in manufactured 
housing is discussed. The design of the Los Alamos Scientific 
Laboratory mobile/modular home is described. 


54126 (LBL—4436) Control system for solar heating and cool- 
ing. Wahlig, M.; Binnall, E.; Dols, C.; Graven, R.; Selph, F.; Shaw, 
R.; Simmons, M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1975. Contract W-7405-ENG-48. 20p. (CONF- 
750712—21). Dep. NTIS, PC A02/MF AO1. 
From Annual meeting of the International Solar Energy 
Society; Los Angi, California, USA (28 Jul 1975). 
A control system is being developed that will be capable of 
ting solar heating and cooling systems covering a wide range 
7 configurations, and using different operating strategies that may 
be optimal for different climatic regions. To insure widespread 
applicability of the control system, it is being designed to allow for 
modification for operating with essentially all practical heating and 
cooling system configurations and control algorithms simply by 
interchange of replaceable modules in the circuitry. An experimental 
heating and cooling system, the main purpose of which is to allow 
testing and exercise of the controller, was designed so that it could 
be operated in these various configurations. 


54127 Cm 1) Performance of an experimental solar-driven 

air conditioner. Annual report, July 1975—September 
1976. Dao, K.; Simmons, M.; Wolgast, R.; Wabllig, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1977. Con- 
tract W-7405- ENG-48. 67p. Dep. NTIS, PC A04/MF AOI. 

An important pathway for the use of solar energy for space 
conditioning of buildings is the development of a heat-actuated air 
conditioner that can operate with the temperatures available from 
flat-plate solar collectors and use air cooling for disposal of the 
waste heat. The solar heating and cooling program of the Lawrence 
Berkeley Laboratory is exploring the use of the ammonia-water 
absorption cycle for this purpose. Results of the initial tests of an 
experimental system that has been fabricated to provide basic engi- 

ing data on the operation of the ammonia-water absorption cycle 
under such conditions are presented. A nominal three-ton, continu- 
ous operation, heat-actuated water chiller has been fabricated by 
drastic modification of a commercial gas-fired unit. The major 
——e included designing a new water-heated generator, 
preheater to the solution circuit, and increasing the flow 

rate o' sition by a factor of about three. The unit was instrumented 
for measurement of temperatures, pressures, and solution concentra- 
tions at points in the circuit. Twenty-two experimental runs have 


SOLAR ENERGY 


been made and the results analyzed. An analysis of the 

namic cycle which includes the finite effectiveness of heat 

Heeeee ee ee Ee 

the measured values of COP. The measured coefficient of 

mance agreed with the calculated values over the range 0.4 

as the conditions of individual runs were varied. The agreement with 
the calculated values was within about 5 percent. 


54128 (N—77—17198) Corrosion inhibitors for solar heating and 
cooling systems. Humphries, T.S.; Deramus, G.E. Jr. (National Aero- 
nautics and Space Administration, Huntsville, Ala. (USA). George 
C. Marshall Space t Center). yrs 1977. 22p. (NASA-TN-D— 
8409; M—199). NTIS, A02/MF Ai 

Problems dealing with ‘onvosten ail aeasdian guueadliiiet 
solar heating and cooling systems are discussed. A test program was 
conducted to find suitable and effective corrosion inhibitors for 
systems employing either water or antifreeze solutions for heat 
transfer and storage. Aluminum-mild-steel-copper-stainless steel as- 
semblies in electrical contact were used to simulate a multimetallic 
system which is the a most likely to be employed. Several 
inhibitors show promise for this application. Effectiveness of corro- 
sion inhibiting solutions containing sodium compounds for aluminum 
and mild steel sheets at room tem and elevated 


tures; variables include degree of chemical attack, solution pH, 
length to first visual attack, corrosive characteristics, weight loss, 
and temperature effects; no figures and 6 tables include numeric 
data. 


54129 (N—77—17560) Sen 2 absorption air-condition- 
ing for solar energy applications. Final report, 1 Sep. 1974 - 31 Oct. 
1976. Perry, E.H. (Memphis State Univ., Tenn. (USA). Dept. of 
Mechanical Engineering). Dec 1976. Contract NAS8-31189. 68p. 
(NASA-CR—150176). NTIS, PC A04/MF AO1. 

Improved performance of solar cooling systems using the 
lithium bromide water absorption cycle is investigated. Included are 
computer simulations of a solar-cooled house, analyses and measure- 
ments of heat transfer rates in absorption system components, and 
design and fabrication of various system components. A survey of 
solar collector convection suppression methods is presented. 


54130 (ORNL/MIT—229) Design of a solar energy assisted air 
conditioning system. Varlet, J.L.P.; Johnson, B.R.; Vora, J.N. (Mas- 
sachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Engineering Practice). 24 Mar 1976. Contract W-740- 
ENG-26. 35p. Dep. NTIS, PC A03/MF AOI. 

Energy consumption in air conditioning systems can — re- 
duced by reducing the water content of air before cooling. This 
reduction in humidity can be accomplished by contacting the humid 
air with a hygroscopic solution in a spray tower. The h 
solution, diluted by water from the air, can be reconcentrated in a 
solar evaporator. A solar evaporator for this purpose was evaluated 
by formulating simultaneous energy and mass balances for forced air 
convection through the evaporator. Temperatures in the evaporator 
were calculated by numerical integration of the mathematical model. 
The calculations indicated that the salt solution cannot be reconcen- 
trated in a forced convection evaporator because of the large energy 
losses associated with the air stream passing through the evaporator. 


54131 (PB—265489) The economic impact of solar- 
heated residences in Illinois, 1976-2000. Pogany, D.Z.; Dunwoody, 
J.E. (Illinois Dept. of Business and Economic ron. 
field (USA). Div. of Energy). Sep 1976. 112p. (LLDOE—77/02). 
NTIS, PC A06/MF AOI. 

This study examines the economic viability of solar heating 
systems for new residential construction in Illinois and accesses its 
— economic and energy conserving impacts over the time 
rame of 1976-2000. Data on heatin requirements solar radiation 
and conventional energy costs for 6 Illinois cities is integrated into a 
15 year life cycle cost analysis to determine the economic competi- 
tiveness of solar assisted systems as compared to convential i 


systems. The study concludes with recommended research 
policy action. 


54132 pt-pt —— of molecular-sieve zeolites for 
the cooling of buildings with solar energy. Final report 1 sep 74—31 
Aug 75. Tchernev, D.I. prea Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 1 Feb 1977. . NTIS PCA05/MF AOl. 

Continuation of Grant NSF-AER74-09038. 

The usefulness of molecular sieve zeolites for solar sorption 
heating and cooling has been investigated. Two different approaches 
have been used, one in which the temperature of the zeolite is 
uniform, the other in which a temperature gradient is established 
across the zeolite. With ee test panels using the uniform 
temperature approach, overall engineering efficiencies as high as 
75% for heating with a condenser temperature of 60C (140F) were 
obtained. Cooling efficiencies as high as 45% were obtained for a 
condener tenpeniiiincal S0Ca F), the maximum temperature 
expected for an air-cooled condenser. With the temperature — 
approach, pressure differences up to 1.3 psi were obtained for 
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temperature differences of less than 100C across hot-pressed zeolite 
pellets as large as 2 inches in diameter. A demonstration module 
using the uniform temperature approach was constructed from nine 
one-square-foot panels and performed as from the panel 
test data. The results indicate that only 200 to 300 square feet of 
zeolite panels will be required for each ton of air conditioning 
capacity. According to preliminary estimates, the initial cost of 
combined zeolite systems for heating, cooling, and domestic hot 
water could be repaid in only 10 to 12 years, rather than the 25-30 
years typically projected for solar systems providing heating only. 


54133 Solar heating and cooling at New Mexico State University. 
San Martin, R.L. (New Mexico State Univ., Las Cruces). pp 27-39 of 
In Resource recovery. Albuquerque, NM; American Society of 
Mechanical Engineers (1975). 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

The involvement of New Mexico State University in solar 
heating and cooling research is detailed. Various solar heating and 
cooling projects are described, and selected solar energy publica- 
tions of the New Mexico State University are listed. (WHK) 


WATER HEATING 
REFER ALSO TO CITATION(S) 54133 


HEAT ENGINES 
REFER ALSO TO CITATION(S) 54112 


54134 (SAND—77-0380) Solar irrigation program. Status report, 
October 1976—J: 1977. Alvis, R.L. (Sandia Labs., Albuquer- 
ue, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 64p. 
Dep. NTIS, PC A04/MF AOl1. 
The status of the Solar Irrigation Program is summarized. 
The program initially consisted of a shallow well experiment that is 
now under construction in New Mexico. It has recently been ex- 
panded to include a deep well experiment in Arizona and a follow- 
On, as yet , demonstration system. Most of this report is 
limited to technical discussions of the shallow well experiment 
— and analyses are given which support the design choices 
selected. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 54115 


54135 (COO/2446—8) Non-imaging concentrators for wide angle 
collection of solar energy. II. Progress report, July 1, 1976—April 30, 
1977. Winston, R. (Chicago Univ., Tl (US (USA). Enrico Fermi Inst.). 
nf 1977. Contract EY-76-S-02-2446. 21p. Dep. NTIS, PC A02/MF 


Research at the University of Chicago on non-imaging con- 
centrating collectors is briefly outlined. Activities in the design, 
construction, optical studies, and performance testing of concentrat- 
ing collectors is reviewed. (WHK) 


54136 (COO/2956—5) Development of a freeze-tolerant solar 
heater using crosslinked 


water 

tion. report, 5, 1977. Bradley, 
J.M. (Polyset, Inc., Manchester, Mass. (USA)). 1977. Contract EY- 
76-C-02-2956. 6p. Dep. NTIS, PC A02/MF AOI. 

Fifteen 10 ft coils of crosslinked tubing have been subjected 
to repeated freezing and thawing. The composition of the cross- 
linked polyethylene and the stress in the wall of the tubing (ie., 

ae cree ae Cee Sees Oe Bee 0 

ed polyethylene composition whic 
resilient enough to withstand 


54137 (SAND—77-0111) Semiannual review 
ers party thee cance geen all penerce agp wae 
Pettit, RBS Butler, BL. (Sandia "Labe a dine 
(USA)). Feb 1977. Contract EY-76-C-04-0789. 10p. Dep. NTIS, PC 
A04/MF AO1 

The Solar Total Energy materials research and t 
efforts are divided into solar selective coatings, mirror and 
reflector structures. Recent resus in each of thse areas are de 
scribed. 
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54138 (UCRL— 13722) Seeents numerical model for predict- 
ing energy transfers and performance of large solar ponds. Davis, 
B.W.; ene Iantuono, A. (Northern Arizona Univ., Flagstaff 
(USA); California Uni i (USA). Lawrence Livermore 
ag 12 4 1977. Contract W-7405-ENG-48;SUB-PO- 115540. 


eloped by 


yd a facility in New Mexico. The code 

hes of glass foam insulation will reduce the 

20% over the “no-insulation” condition. 

information about the energy delivered 

in response yd wp of variations in the fill/empty cycle. Other 
information available 


the code are the temperature response of 


the average instantaneous temperature response of the water during 
any day of the year, the individual loss components by radiation, 
convection, and conduction given instantaneously throughout any 
day of the year, the instantaneous values of loss coefficients during 
the day, and instantaneous values of efficiency during any day of the 
year. A brief discussion of extensions of the vow = is also presented. 


54139 Solar collector with U 
Philips Patentverwal| 
Germani 


shaped absorber. Kersten, R. (to 
G.m.b.H., Hamburg (Germany, F.R.)). 
G) Patent 2,523,965/A/. 2 Dec 1976. 16p. (In German). 
invention refers to a solar collector with a U-shaped 
tubular absorber which is sealed vacuum tight directly into a closed, 
evacuated, transparent covering tube, which is provided with an 
internal mirror surface along its whole | over a cross-section of 
at least 180°. The heat losses of the abso can be reduced if the 
inside of the glass — is covered with an infra-red 
—_ Apart from this, the absorber can be covered with a selective 

yer. 


54140 Seetruns Ge contention of suteties cost, aay 
of solar into electric power. von Hacht, G. German(FRG) 
Patent 2,525,630/A/. 30 Dec 1976. 13p. (In German). 

An equi t for converting solar radiation into electric 
power is descri The solar radiation is concentrated by lenses, 
and is radiated in conically widening light conducting fibers on the 
inside of which, or in whose surroundi i iti 
surfaces. Further it is possible to. arrange 
to provide the ends of the fibers with refl 
that a laser effect occurs inside the fibers. 
amplification of the light in the fibers. 


54141 Equipment for increasing the efficiency 

energy collector. Chao, Bei Tse; Rabl, Ari. (to Ener; Gessaetean 

Development Administration, Washington, .C. (USA)). 

Cuma Patent 2,628,557/A/. 13 Jan 1977. 13p. .» A pemenre 
invention concerns a cylindrical reflector wii 

eutate, Si eae de ak cline one aaatiniien te 

whose area the actual absorber is fitted. To improve the efficiency of 

the collector t en ath. Par Seis pupae cuentas Siar on 

For this purpose 


7; 99: No. =% 5. 168(May 1977} 
Results are presented for a series of solar collector experi- 
ments in which the incident solar flux was concentrated by a 
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Djordjevic, N. A; Sethe | H. (Energy and Kinetics Department, 
School of plied Science, University of Califor- 
a Angeles, 7 aE eat Transfer; 99: No. 2, 169-173(May 
A glass tube honeycomb solar collector, composed of a 
conventional single- flat-plate water cooled nonselective black 
absorber with a cylindrical glass honeycomb mounted between the 
Procedure followed the National Burcen of Gisndasds’ i The test 
ure followed the National Bureau of Standards Method of 
for Rating Solar Collectors. The honeycomb consists of 
indivi presse wang cig gop Pen mg tubes standing on end on the 
Preteg wy in a hexagonal close-packed pattern. The tubes are 
9.5-mm 0.2-mm wall thickness, 5. to diameter ratio made 
of with mean solar absorptive index (k-bar), 2.6 x 10-* p-4, 
ev: uated from spectral transmittance-reflectance measurements on a 
tubing specimen. The collector performance equalled or surpassed 
theoretical predictions for measurements made over a broad range of 
collector inlet temperatures and environmental conditions. Perfor- 
mance comparisons are made with a base-line double-glazed solar 
collector tested alongside the honeycomb collector. For applications 
requiring a working fluid temperature of 65degreeC above the 
ambient air temperature, honeycomb collector efficiencies of 35—55 
percent may be expected for approximately a six hour period on 
clear days; Tor fluid tem 40degreeC above ambient air tem- 
perature, efficiencies of 5S0—65 percent may be expected. 


HEAT STORAGE AND REJECTION 


REFER ALSO TO CITATION(S) 54095, 54113 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 54649 


RESOURCE STATUS AND ASSESSMENT 


NON-USA 


54144 Present status of geothermal resources development. F 
fare, K. gnene Genshiryoku Hatsuden; 27: No. 4, 81-86(1976). dn 
apanese 

The present status of geothermal energy development is de- 
scribed. The necessity of geo’ — power development, the antici- 
pated quantity of geothermal resources, and the status of geothermal 
development in Japan and other countries are covered. It is neces- 
sary to consider long term physical, chemical and geophysical 
investigations in the geothermal energy field as well as preservation 
of the natural environment and prevention of pollution. At the 
present time investigations are ay in the fields of electrical 
power generation, hot water utilization, and techniques for energy 
extraction in hot dry rock areas. 


54145 Future of the utilization of geothermal energy. Hayakawa, 
M. (Tokai Univ., Oceanography Dept., Japan). Saiensu; 63-65(Aug 
1976). (In Japanese). 


estimated heat energy which actually flows out of Japa- 
nese geothermal areas amounts to 5 x 10%* erg/yr, equivalent to 
mechanical energy of 2 x 10** erg/yr. This does not include the 
energy of active volcanoes. If power efficiency is taken 
into account it should be possible to convert this energy into two 
pra a of electrical power. This power could be generated con- 
if the amount of rainfall, geothermal energy, rock porosity 

1 infiltration capacity are maintained constant. The 
eal power capacity of Japan is presently limited but as technol- 
eduanans it i tale to date Gat the exgnalty will vend em 

160,000 W to several gigawatts. 


bag: 4 Studies on the energy system of Hokkaido. I. Hasegawa, 
; Nishiya, K.; Murai, K.; Satoh, Y. Mem. Fac. Eng., Hokkaido 
Cains No. 83, 89-9197) (In Japanese). 
baad me per ged the energy shortage facing the world has 
been recognized and Gicudans tone tien amie’ oct on Ooi 
to international level. Due to the complexity of the matter a systems 
approach to the subject is required. Work has been done on the 
egy ee Ss Sar ae eee ee ae. 
constructed for analysis of the current situation 
and for the optimization of Hokkaido’s energy system. It is a static, 
linear model which ignores dynamic behaviour. It 
includes 1 46 equality constraints, and has a density of 
about 6%. Tas dite lake comm ans, antl 
systems and social systems are dealt with exogenously. 
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< 
“a & 


Mem. Fac. Eng., Hi 
nese). 

An energy system model 
— data required for anal 

lies and Pee on! of ae = 

iciencies of conversion. efficiency of consumption 
users is determined or assumed as are the costs of air 
resulting from energy conversion, transmission, distribution and 
zation. 


Bee © 
Beez 3 


system of pers eg ey 

tions by model I. Hasegawa, J.; Nishiya, K.; Murai, K.; Satoh, Y. 
Mem. Fac. Eng., Hokkaido Univ.; No. "83, ihe 12097 (in Japa- 
nese 

» vias si aanedeieeiak cele a model 
which was developed to simulate the energy system of 
The results of simulations are described. 
cal values in the results and conclusions did not always coincide 
with reality, the tendencies of the results are considered valid, 
the conclusions and their implications. Both the model and the 
nature of the input will be refined in order to develop a more reliable 
and detailed analysis of the energy system of Hokkaido. 


H 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 


54149 SS ae Evaluation and targeting of geothermal 
energy resources in the southeastern United 

November 1, 1976—March 31, 1977. Costain, J.K.; Glover, L. III; 
Sinha, A.K. "(Virginia Polytechnic Inst. and State Univ., BI 


(USA)). 1977. Contract EY-76-S-05-5103. 155p. Dep. NTIS, 
08M he obj f this research is to develop and apply 

ie Objective o is to 
ing procedures for the evaluation of low-temperature oigeie 
derived geothermal resources in the eastern tern United States utilizing 
hysical data. Detailed study of the the 


geological, geochemical, and 


unmetamorphosed granitic plutons during periods of izati 
deuteric alteration and weathering. The importance of the oxidation 
state of uranium has become apparent because the transition from 
U* to U®™ represents the division between immobile and labile 
uranium. Accessory uraninite has been found in the Liberty Hill 
pluton, and molybdenite mineralization occurs in both the Liberty 
Hill and Winnsboro 


time, should provide a good opportuni 

rograde metamo: +H y wh distribution of uranium and thorium. 
holes have been drilled into the Roxboro metagranite for the 

purpose of examining the effect of metamorphism on heat 

and heat flow. Peinaary mollis < ee 

in the Coastal Plain su the interpretation of a deep granitic 


on A Norfolk, Vie ginia, and probably at Georgetown, South 


NON-USA 


54150 Hydrogeologic studies on the hot springs in Kagoshima 
city, South Kyushu, Japan. Tsuyuki, T. (Inst. of Earth Sci., Fac. of 
Sci., oshima Univ., Japan). Kagoshima Daigaku Rigakubu Kiyo; 
No. 8, 6 ws . (in Japanese). 

= rogeo ioe eee 


older rocks. 
tions. A- is alkaline spring 

ids less than 1 g/kg. It is found in both the Shimanto 
Kekura formations. B-type water is saline, ing from 5/22 
dissolved solids. It is found in the Kekura and Terukuni welded tuff. 
It is assumed to derive from ancient sea waters held in marine 
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is believed that it is partially due to ancient thermal activities and 
partially as a result of the mixing of A-type and B-type waters during 
the migration of the older sea water. 


54151 complex investigation of the 

waters plain of Romania. 

Bucharest); A. Rev. Roum. Geol. 

Coop Geogr., Ser. Geol.; 20: 1e-1IKt ie. 
A conceptual 


model for the in of 
aiiibecate Gonenl on oem tek 
) was dev . The model requires 


geophysical data. It is 
e heat flux result primarily from 


pm ame 
ait cect of ta oo 


54152 Heat transfer in hot springs area. Urakami, K. (Fac. of 
Hokkaido Univ.). Hokkaido Chikyu-Butsurigaku 
Kenky mu Hokoku; 35: 15-32(Jun 1976). (In Japanese). 

A numerical method was devised for the solution of steady- 
state heat transfer equations. A simulation of a generalized model of 
confined aquifer hot springs and a numerical model of the hot water 
flow system at Tendo hot springs were performed. Results showed 
that hot water flow directly affects temperature distribution in an 
aquifer. Total hest energy discharged ss hot water from the area 
increases in proportion to hot water discharge until the discharge 
reaches a certain limit. Beyond that limit heat energy discharge 
decreases with increasing water discharge due to cold groundwater 
See Sees Seen oa send to-eattante Ro canine Cactangs 

a te ee el ee 
and hydrologic data. 


lead observed temperature with 
calculated tempe,ature a quantity of hot water supply was estimat- 
ed at 800 liters/min. 


northern Bohemia. 
Geophys. Inst., Czechoslovak Acad. of Sci.). Geophys. J. R. Astron. 
Soc.; 48: No. 3, 537-541(Mar 1977). 

Heat flow studies in northern Bohemia have yielded values in 
the range of 60 to 80 mW/cm. These data are compatible with the 
results of earlier heat flow studies in this region. The area is a large 
sedimentary basin and represents a zone of relatively weak crust in 
the north-eastern sector of the Bohemian Massif. The new data 
derived support generally geothermal activity in the Creta- 
ceous —— compared with the stable central block of the Bohe- 
mian Massif. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


54154 FET IS Seaton of vensite coamee Ga8e 00 Be 
logic analysis of the Bonanza test site, Colorado. Final report. Lee, K. 
(Colorado School of Mines, Golden (USA). Dept. of Sues Dec 
1976. 43p. NTIS, PC A03/MF AO1. 
following significant results. The Hayden Pass (Orient 

Monutaies end Sen Lele Valen to noon 
eee ae Se 
in tion oO} the remote sensor data, a geologic was 

and com; with a second geologic map, ~~ 
interpretation of both remote sensor data and field data. i 
of the two maps gives an indication of the 
of the remote sensor data. The ive utili 
infrared photography was tested. 
cessfully to locate 75% of all faults in 
complex Bonanza volcanic center and 
939%. of all quaternary and 
volcanic ou 


performed. of and et conclusions were drawn: (1 
spectral reflectance curve shows a gradual increase with i 
wavelength; @) the average bund reflectance is about 0.20 and ( 
within a formation, the minimum natural variation is about 0.04, or 
about 20% of the mean band reflectance. 


54155 Heat flow map of the Bohemian massif. 
or = CS Acad. of Sci.). J. Geophys.; 42: No. 5, 455- 
wees semen Sn, Haw, velass ter the Qehenion mae 
used to determine the heat flow pattern of the area. By including 


Hepat 
oe 


< 
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data from neighboring countries it was possible to draw an isother- 
mal map outlining the activity. As a result, it is possible 
to closely correlate the heat flow and the tectonic structure. It is 
obvious that the areas of high geothermal activity 

zones of crustal weakness associated with two major faults 

the rigid central section of the massif. The highest heat flow values 
coincide with the axis of the sedimentary basin. The development of 
these heat flow patterns should assist in the recognition of probable 
—— —— resources and several promising sites are readily 
discernible. 


54156 Heat production data from airborne and laboratory 
surements of gamma-ray activity of rocks. Cermak, V. (Geophys., CS 
Acad. of Sci., Prague); Vankova, V.; Matolin, M.; Bartosek, J. Stud. 
Geophys. Geod.; 21: No. 1, 70-80(1977). 

The relationship between heat production due to radioactive 
decay and laboratory determinations of total gamma-ray a 
expressed in equilibrium uranium concentration is discussed. 
concentrations of U, Th cad cums gumemteed apeveanmaiatny 
and conversion factors for the raté of heat generation were applied 
to yield heat production data. The relations obtained should be of 
assistance in defining the contribution of surface rock heat produc- 
tion to the figures obtained during heat flow studies. There was an 
experimental relation between gamma-ray activity determined by 
aeroradiometry and the laboratory measurement of rock samples. 
This relation should be valuable in estimating surface heat produc- 
tion in a given locality. The relations have already been applied with 
good results in several localities and will be applied to determination 
of heat flow in the Bohemian Massif and the western Carpathians. 
ss presented in tabular form and a map of areas studied is 
provided. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


54157 Geothermometric determination of the maximum tempera- 
tures of the zones of Languedoc-Roussillon and the 
Avias, J.; Passavy, J.; Valat, J.L. C. R. Hebd. 
— Sci., Ser. D; 284D: No. 12, 1025-1027(21 Mar 1977). (In 
renc 
After an exploratory survey of the thermal springs of Langue- 
doc-Roussillon, it was determined that there are six primary areas 
which demonstrate positive geothermal anomalies. In order to deier- 
mine the subsurface water temperatures the SiO. and the Fournier/ 
Truesdell Na-K-Ca geothermometers were applied. The results and 
the validity limits of these determinations are discussed and a map of 
the temperature distributions is provided. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 55053 


54158 a ee Se Thermopile probe to co tempera- 
ture anomalies in geothermal boreholes. Dennis, B.R hani, E.L.; 
Todd, B.E. (Los Alamos Scientific Lab., N.Mex. TueAD 1977. 
Contract W-7405-ENG-36. 17p. (CONF-770418—3). Dep. NTIS, 
PC A02/MF AO1. 

From 9. transducer workshop of the Range Commanders 
Council; Fort Walton Beach, Florida, United States of America 
(USA) (26 baie 1977). 
The standard 


thermal well logging tools presently employed 
thermisto the 


rated as one arm of a Wheatstone bridge circuit. The bridge circuit 
must be pes for limited temperature ranges and is ry for 
most well operations where only detection of thermal 
anomalies is of primary concern and the logging speed is not 
important. The design of a thermopile sensor using conventional 
a —— popes anny isolated a junction 
y improv temperature logging capabi ne Oop 
geol wellbore. The much faster response of the thermopile 
perspec La ay me sly caheerann aan 
average rate o! min using thermopile 
sensor is a low im device whose characteristics are very well 
known. The dev t of a high pressure dewar chamber for use 
in high temperature downhole instrumentation sondes has provided 
a suitable environment to employ a downhole reference junction 
SSS © ee eer ae 
thermal borehole. 


LEGAL AND INSTITUTIONAL ASPECTS 


54159 Geothermal development in California will come under 
scrutiny in two studies. Chem. Eng. (N. Y.); 83: No. 14, 34(5 Jul 1976). 

The draft of the Battelle Memorial Institute, Pacific North- 
west Laboratories study, to be released after review in late August 
1976, finds the major roadblocks to be the utilities, aversion to 
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technological risks and a foggy regulatory climate. The study dis- 
cusses legal, institutional, and political problems. It was performed 
under contract to E.R.D.A., the Federal Energy Administration and 
the EPA. A second study, by the Jet Propulsion Laboratory under 
sponsorship of E.R.D.A. and the California Energy Resources Con- 
servation and Development Commission, will determine what kind 
of Federal, State, and local actions are needed to assist local aythori- 
ties in developing the State's geothermal resources. This study is one 
of four E.R.D.A. regional investigations; the others are to cover the 
northwest, southwest, and Texas-Louisiana areas. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 53707 


54160 (UCID—17459(Rev.1)) Climatology of air quality of Long 
Valley Geothermal Resource Area. Peterson, K.R.; Palmer, T.Y. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1977. Contract W-7405-ENG-48. 117p. Dep. NTIS, PC A06/ 
MF AOI. 

The Long Valley Known Geothermal Resource Area is one 
of the more promising regions for development of a large-scale 
geothermal energy center. This report discusses the climatology and 
air quality of the area. Details are given on the temperatures, 
temperature inversions, and winds. Estimates are presented for the 
present air quality and future air quality during and following 
development of the resource area. Also discussed are project impact 
from added pollutants, noise, and precipitation augmentation. The 
major deleterious effects from development of the Long Valley 
Geothermal Resource Area appear to be due to increased dust 
loading during and following construction, and noise from produc- 
tion testing and potential well blowouts. Increased pollution from 
release of hydrogen sulfide and other pollutants associated with hot 
water geothermal wells seems to present no problems with regard to 
surrounding vegetation, potential contamination of Lake Crowley, 
and odor problems in nearby communities. Precipitation augmenta- 
tion will probably increase the water level of Lake Crowley, at the 
expense of possible additional fogging and icing of nearby highways. 


Effects of the 1974 Izu earthquake on rye a ties. 
Sugiura, T.; T.; Mizutani, Y. Aichi Kyoiku Daigaku 


Hamasuna, 
Kenkyu Hokoku, Shizen’ Kagaku; 25: No. 2, 33- 38(1976). (in Tee. 
nese) 


Studies were made of the effects of the 1974 offshore Izu 
earthquake on the qualities of neighboring hot springs. These corre- 
lations are important as the activity and nature of hot springs are 
highly dependent on geological structure. In this case, the magnitude 
of the earthquake was 6.9. It occurred at a depth of 10 km at the 
location 34°34’N and 138°45’E. Numerous hot springs were sampled 
both in November 1973 and June 1974, thus providing pre- and an 
a data. The samples were analyzed for cations Na, K, Li 

g, Mn and anions Cl, Br, SO, and the SiO. concentration. The 
concentrations of these species were found to change markedly after 
the earthquake and in some cases the change could be correlated 
with change in the flow rate of the springs. 


54162 Uae of environment in er generation. 
Saito, M. (Union meme Co., Japan). pm  deipeler No. 
146, 31- ag ee n Japanese). 

¢ hot water produced by geothermal fields con- 
tains madi e. The primary geothermal fields of Otake, Onuma, 
Kuzuneda, Onikubi, and Sicchahenn produce enormous quantities of 
waste water. This waste is disposed of by reinjection into subterra- 
nean strata. Although this method of disposal prevents the addition 
of arsenic to the biosphere and helps to maintain production of hot 
water and steam, it is feared that the reinjection may lead to 
increased earthquake activity. The hot springs at Matsukawa and 
Tamagawa both produce abundant arsenic and H2S. Although this 
discharge has not had any detectable environmental effects there is 
concern over the long term impact of the noxious by-products of 
geothermal power generation. In order to avert future problems in 
this sphere it will be necessary to continue the current vigilant 
attitude toward environmental effects. Ten references are given. 


GEOTHERMAL POWER PLANTS 


(COO—405 1-4) Minutes: fourth meeting of the centers for 
the analysis of thermal/mechanical energy conversion concepts. 
Report No. CATMEC/3. DiPippo, R. (Brown Univ., Providence, 
R.L (USA). Div. of Engineering). 1977. Contract EY-76-S-02-4051. 
183p. (CONF-770113—). ys S, PC A09/MF A0Ol1. 

From 4. meeting of centers for the analysis of thermal/ 
mechanical ener, conversion co 


By mcepts; Berkeley, California, 
United States of America (USA) (24 Jan 1977). 


GEOTHERMAL ENERGY 


hn and pth os included. 
icipants, are 
eerie five papers. (MHR) 


54164 Outline of public works in construction of 


geothermal power plant. Kasoku, T. 
Japan). Kensetsu No Kikaika; No. 325, 34-41(19 
After ten years of surveys and 

decided to situate a new 

geothermal mye — - 
MW, makin . it ve) largest in japan. 
April of 1973 and the plant was brought 
1975. The field i is cl by 


ppm, a ~~ deal of research on anti-corrosive 


Maps of the area, geological cod tables of 
iS was re) sections 
chemical c’ veteran at mg 


DESIGN AND OPERATION 


54165 (COO—4051-4, pp 32p., App. se optimization stud- 
ies of geothermal cycles: a proposal. Pope, W -L.; Green, M.A.; Pines, 
H.S.; Williams, J.D. 1977. 

From 4. eS ne ne ee 
mechanical energy ‘jen 97 California, 
United States of y — Mba ica (USA) oe 

In Minutes: fourth meeting pti da for the analysis of 
thermal/mechanical energy a 

A list of geothermal processes (cycles 
which could be optimized with the LBL 
proposed. The objective of these studies would 
general influence of variables on the mutual interac- 
tion of the (1) energy cost, (2) resource utilization efficiency, - @) 
resource temperature for selected ideal geothermal cycles for 
sumed resource conditions, subsystem costs and efficiencies, and 
working fluids. Results. of these studies would by 
isometric computer plots of the energy mye pee utilization 
efficiency-resource temperature surface for each case studied. In 
addition, tabulated results will be presented for each fluid illustrating 
the detailed thermodynamic and cost break-down of the entire plant 
for a minimum energy cost set of design conditions at up to 
resource temperatures. (MHR) 


54166 (COO—4051-4, 17p., App. D) Cycle studies at LBL 
program GEOTHM. Pope, W L.; Pines, H.S.; Green, M.A.; 
Williams, J.D. 1977. 


From 4. meeting 0f Os ee Se ee ee 
mechanical energy conversion — California, 
United States of ee eo (24 Jan 1977). 

In Minutes: fourth meeting of elem at ge 


thermal/mechanical ener; 

The GEOTHM poy + and some of 
the studies conducted with GEOTHM are described. Thermody- 
namic cycle optimization is discussed in both the passive and the 
dynamic design mode. oth 
54167 cg hop, Ee Energy conversion stan- 
dards. aay R.; Kestin, F7 

From 4. » mesting of Oe centers forthe analy of thermal/ 
mechanical energy conversion 


se a , California, 
United States of y ~M — (USA) oO} 
In Minutes: fourth meeting een for the analysis of 


efficiency, pump efficiency, and system 


54168 (IDO/1549—5) Analysis of direct contact binary cycles 
for geothermal power generation (program DIRGEO). Riemer, D.H.; 
Jacobs, H.R.; Boehm, R.F. (Utah Univ., Salt Lake City (USA). 
Dept. i . Sep 1976. Contract EY-76-S-07- 
1549. 117p. A AO1. 
Thesis. Submitted by D.H. Riemer. 

A rs ee ee which would analyze a 
direct-contact binary fluid power plant as conceived for geothermal 
applications. The current cycle consists of a direct-contact boiler, 
oy ee ee eee ere 
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ee eee 2 nee ee fe oaks pongo 
completes the description of its use. 


54169 (LBL—6303) Thermodynamic and cost optimization using 
program GEOTHM. Green, M.A.; Pines, H.A.; ee rae Wil- 

fat J.D. (California Univ., Berkeley (USA). La 

Lab.). Dep Ni 1977. Contract W-7405-ENG-48. 6p. (CONF-770569_—1). 


a ee 
tom Geothermal Resources Council; San Diego, California, 
United and of America meres May 1977). 
PE pte = eines maces 
cycles. Severe! examp geothermal cycle optimization are 
given. 
Seeeeerye ees 
jo nr manpage 


pone (ORO—4944-5) Resource 
of geothermal binary cycles, 
it 1976—December 15, 1976. 
Johnson, D.W.; I K.Z.; Lee, C . (Oklahoma Univ., Norman 
(USA). School of Chemical and Materials Science). 
poy Contract EY-76-S-05-4944. 59p. a NTIS. PC A04/MF 
A0l. 


The following elements of research were performed: (1) 
upgrading of the conventional geothermal binary cycle simulation 
computer program, (2) Gordian of a version of a 
direct contact heat exchanger algorithm, (3) comparison studies of 
mixture and pure fluid cycles, includin % mnaendy ipment sizing 
and economics, (4) sensitivity analysis o exchanger 
San coats Seetaads oe eed Mae cece ition on total 
geothermal power system cost, and (5) the development of a param- 
eter optimization algorithm to aid cycle evaluation studies. 


54171 Freon powerplant with heat supply at the expense of 
cooling of a source. Izv. Sib. Otd. Akad. Nauk SSSR, Ser. Tekh. Nauk; 
No. 3, 140-144(1973). (In Russian). 

Fee ee er en we Sx guenting dation 
energy. The Freon multistage cycle was investigated as h 
to thermodynamic efficiency o ef ¢ sevens tanagaler epde Opti- 
mal temperature stare distribution of the cycle was determined. By using 
water at 100°C and a cooling basin at 5°C, heat can be utilized for 
conversion into electrical energy within 60 percent of a steam- 
vacuum plant. By combining geothermal, steam, and e 
Freon ne heat losses were approximately 40 percent of those of a 
steam plant. 


I. report, June 
K.E.; Fish, L.W.; West, H.; 


for converting internal 
work, Wahl, E.F. III. (to Occidental Petroleum Corp.). US Patent 
4,027,483. 7 Jun 1977. Filed date 18 Aug 1975. 14p. 

The apparatus to convert the internal energy of hot fluids to 
mechanical work comprises a pair of nozzles, e.g. convergent- 
divergent nozzles, mounted oppositely on hollow sw 
which are in turn mounted on a rotating hollow 
coupled to a conventional electric 


REFER ALSO TO CITATION(S) 54186 


54173 Le a pp 13p., App. J) Section index. Flash 
steam power cycles. 1977 
In Minutes: fourth meeting of the centers for the analysis of 


(IDO/1523—2) Heat transfer characteristics of a 
direct contact boiler. R.S.; Jacobs, H.R.; Boehm, R.F. 
tah Univ., Salt Lake City (USA). of Mechanical i 
yD ge Contract EY-76-S-07-1523. 87p. Dep. Ss, 


Thesis. 
Two direct contact heat were constructed and 
test results were obtained using water and refrigerant 113 as the 
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ae. nee ena ere Operated in 
water remained liquid throughout the vessel and the hi 


ratios, and nS studied to determine i 
ee ee Se per rth meen Poy 
phase direct contact heat system used in this 
study performed well nace . initial ‘Pe primary eye results of this 
study warrant further investigation of direct contact heat exchange 
as a means of utilizing geothermal energy. 


54175 (IDO/1523—3) Direct contact condensers: a literature 
survey. a H.R.; Fannar, H. (Utah Univ., Salt Lake City (USA). 
Dept. of Mechanical a 1977. Contract EY-76-S-07- 
1523. = Dep. NTIS A03, AO0l. 

A review is given of the literature pertinent to the of 
direct contact condensers using water to condense an organic fluid. 
Both overall performance and fundamental concepts are examined. 
Recommendations are made regarding the work required to evaluate 
this concept for use in binary cycles for geothermal power plants. 


54176 (IDO/1549—6) Solubility of selected secondary fluids for 
use in direct contact geothermal power cycles. Hellstrom, G.W.; 
Jacobs, H.R.; Boehm, R.F. (Utah Univ., Salt Lake City (USA). 
—_ - Mechanical Engineering). Dec 1976. Contract EY-76-S-07- 
. Den. NTIS, PC Ane, AO0l. 
Submitted by 

Ene py ey hee STE altein-diiete, ncenitnitins 
with a geothermal resource, makes it necessary to consider the 
solubility of the secondary fluid within the geothermal brine, at the 
outlet of the power plant. Four possible fluids for use in a direct 
contact binary cycle were considered. They were: pentane, isobu- 
tane, R-113 (trichloro-trifluoro ethane), pos | R-114 (dichloro-tetra- 
fluoro ethane). The solubility was determined, using gas chromato- 
graphy, for the temperature range 25 to 95°C and also for sodium 
chloride concentrations ranging from 0 to 25 weight percent. The 
solubilities of these four fluids were compared as a function of 
various binary cycle parameters. It was found that isobutane has the 
loWest absolute solubility, if all the fluids are at the same pressure. 
Pentane is only slightly more soluble than isobutane, for the same 
pressure. It was found that pentane is less soluble than the other 
three fluids, if all four fluids are allowed to expand to their partial 
pressure for a given temperature. It was also found that pentane was 
the least expensive of the four fluids to operate at a given condenser 
temperature and brine outlet temperature. 


54177 ng hg Analysis of binary vapor turbines. Bliss, 
R.W.; Boehm, R.F.; Jacobs, H.R. (Utah Univ., Salt Lake City 
(USA), Dept. of Mechanical Es p Dec 1976. Contract EY- 
76- 1549. 1 ‘A09/MF A01 
rhs bana ty We 


parameters 1 used in determining Totatve speeds and 
diameters for a variety of inlet temperatures and exit pressures. It is 
shown that the ratio of exit to inlet specific volume for each 
component in the mixture is the same for each specie. The specific 
volume ratio constraints are combined with the 


Tac, sontionsapte sah ite eed tn 
is examined for several cases 


‘/turbine 
: No. 9, 40-41(2 Ma 
Gay Drone ate Ardy 


ccheie 
tt 
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GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


54179 os practice in the geothermal area of the northern 
Kurikoma district. Takahara, M. Kozan Chishitsu; No. 25, 155- 
160(1975). (iu Japanese). 

The Kurikoma district is located in the volcanic region of the 
northeastern part of Japan and is well known as a hot spring area. 
Dowa Mining Co., Ltd. organized an exploration team for the area 
in 1972. Geological and geophysical surveys were made and five 
boreholes were sunk by the end of 1974. The particular drilling 
techniques chosen for the area are described and are compared to 
conventional methods used in the exploration of suspected mineral 
deposits. 

54180 (SAN/1140—1/1) Planning and design of additional East 
Mesa Geothermal Test Facilities. Phase 1B. Volume I. Final report. 
Pearson, R.O. (TRW Defense and Space Systems Group, Redondo 

Beach, Calif. (USA). Systems Engineering and Integration Div.). 
= 1976. Contract EY-76-C-03-1140. 91p. Dep. NTIS, PC A05/MF 
Aol 

The planning and design of additions to the ERDA East Mesa 
Geothermal Component Test Facility are discussed. The ERDA 
East Mesa Geothermal Component Test Facility will provide mod- 
erate temperature/low salinity fluids to facilitate comprehensive 
testing of conversion systems and components under realistic field 
conditions. The project objectives included development of 
of new wells and modifications to existing wells to improve d 
tive reservoir evaluations and design of additional test facilities 
integrated with the limited-scale facilities to accommodate diverse 
commercial utilization technology experiments. A reservoir utiliza- 
tion evaluation was conducted to establish locations and design 
drilling programs for three new wells and modifications to existing 
wells to improve reservoir definition and provide a comprehensive 
inventory of geothermal well fluids for testing. Ten test facility 
additions were developed as individual procurement packages of 
specifications and drawings to facilitate near term construction acti- 
vation. 


54181 Problems of geothermal well completion. Shinoyama, S.; 
Nakamura, S. Sekiyu Gijutsu Kyokaishi; 41: No. 3, 26-32(May 1976). 
(in Japanese). ; aA 

The problems encountered during the drilling of geothermal 
wells and some solutions to those problems are described. Tempera- 
ture conditions and casing pro; are discussed. Particular atten- 
tion is given to problems arising from incomplete cementation, 
corrosion, erosion, high temperatures and accidental mechanical 
failures. The od png? of full-wall cementing are covered and it is 
recommen that a higher strength cement than actually required 
be used whenever possible. Further research on geothermal well 
cements is deemed necessary. 


54182 Problems in drilling techniques for high temperature 
strata. Tanaka, S. Sekiyu Gijutsu Kyokaishi; 41: No. 5, 1-3(Sep 1976). 
(in Japanese). 

The characteristic geology of geothermal areas is described 
and the problems commonly encountered in drilling these areas is 
discussed. Geothermal resources are classified in three categories: 
thermal convective; abnormal high pressure; and hot rock/magma. 
The steam fields of Matsukawa and the Geysers, and the hot water 
fields of Otake and Hachimandaira are classified as thermal convec- 
tive systems. The t drilling problems discussed include water 
leakage, drilling mud breakdown, oat failure, and environmental 
hazards. Special drilling techniques such as air drilling are reviewed. 


54183 Drilling of Onuma geothermal wells: especially well 0-3Rb. 
Yora, M.; Kubota, Y.; Matsuo, K.; Nakamura, S. Sekiyu Gijutsu 
Kyokaishi; 41: No. 5, 13-19(Sep 1976). (In Japanese). 

At the Yawatadaira geothermal power plant 7.5 MW of 
electricity are generated by 78 t/h of steam from the steam wells. 
The electricity produced is consumed in its entirety by the local zinc 
industry. Four exploratory wells and four producing wells were 
completed in 1968. The drilling of well 0-3Rb, which encountered 
more problems than the other wells, is described in detail. The 
primary problems encountered were the presence of extremely hard 
rock strata near the surface, and the loss of drilling mud. The well 
was drilled vertically to a depth of 1260 m. As the amount of steam 

roduced was quite small an inclined secondary bore was made 
ear med at 651 m and continuing to 1527 m. Geological structural 
sections and a summary of internal temperature distributions are 
provided. 


FLUID TRANSMISSION 
54184 (UCRL—79043) Computation of gas-liquid equilibria in 


) 
high-saline fluids. Jackson, D.D. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 22 Apr 1977. Contract W- 
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7405-ENG-48. Ip. (CONF-770609—3). Dep. NTIS, PC A02/MF 


From SPE international symposium on oilfield and 
mal chemistry; San Diego, California, United States of 
(USA) (27 Jun 1977). 


A computer cos ie Deon adachen, gets Seems 
flowing brine systems has been undertaken. between 
uid and volatile components of two-phase fl 
effects on such im 
environmental q ity, 
principal reactions considered are those involving volatiles 
['deccchoed wahell poets Gan rseagtnan cathe 
is descri w forms wise equilibrium computations at 
1°C intervals for a unit mass of between reservoir and reinjec- 


tion tem ihe Se See ee Se 
chemical 


peratures. 
function for the brine, the 


of modo usefulness where a chemical composition and temperature 
history can be specified. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 54823 


54185 (ORNL/TM—S5959) Precipitation and scaling in dynamic 
geothermal systems. Progress report December 31, 1976. Bohl- 
mann, E.G.; Shor, A.J.; Berlinski, P. (Oak ae National Lab., 
Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 52p. Dep. 
NTIS, PC A04/MF A011. 
Major additions and modifications to a titanium loop 

for conversion to the study of the formation of silica from simulated 
geothermal brine were completed. Preliminary and tem- 
perature testing with water up to 1000 psig and 200°C, respectively, 
indicated general operability of the system. A 0.5- to 1.5-gpm side- 
stream was monitored and cooled under controlled conditions from 

190°C to 50°C in a five-section double-tube bypass heat exchanger, 
then reheated and recycled. Satisfactory performance of the satura- 
tor column in providing suitable silica containing brines was also 
demonstrated. An on-line programmable computer-based data acqui- 
sition system was connected to the loop system to 
and flow data; to estimate heat transfer coefficients: 
additional monitoring, such as limit control 
Studies with the Once-Through System show 
silica polymers formed during shutdowns 
in promoting 
pH 6 with 1 M NaCl, no di 
operation without seeding, 
continued operation after a 17 h shutdown to allow seeding 
place. Such seeded scales show strong dependence of the amount 
and nature of the deposit on temperature of deposition. The rate of 
buildup is also substantially enhanced by raising the sodium chloride 
concentration from zero to one molar. 


54186 (UCRL—79340) Overview of the geothermal energy de- 
velopment program at the Lawrence Livermore . Austin, 
A.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 29 Apr 1977. Contract W-7405-ENG-48. 45p. Dep. NTIS, PC 
A03/MF AOl1. 


conversion systems, with strong 

find solutions of the problems of scale seth! 

of materials, spent brine disposal and foray wen erage 
ment of reliable, efficient energy conversion systems with strong 
emphasis oa development of the total flow concept. The status of the 
various parts of this program is reviewed briefly. (MHR) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


54187 COO—4051-4, Aj 
version. Chapter : TL Production wel oP. hots DG. Uet Propel 


von Lab. Peed Peedena: CA) 

From 4. meving of the centers forthe analysis of thermal/ 
mechanical energy oa Berkeley, California, 
United States of a rica (USA) sagt yh 977). 
In Minutes: fourth meeting of 


the centers for the analysis of 
PE energy conversion 


findings i 
fl erred over 
re w peered ove over pee 00" CONF. (MHR) 





ENERGY RESEARCH ABSTRACTS 


835(Dec 1976). (In Japanese). 

A simple model of a hot water thermal system was dev 
for i the effects of reinjection on a field. 
model involv ee ee eens ore ee seeee- 
tion well yielding a mixture of steam and water. The output of the 


its were com: to 
derived from the model. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


54189 (LA-UR—77-828) Results of fluid-circulation experi- 
ments: LASL hot dry rock project. Smith, M.C. (Los 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
~ 6p. (CONF-770440—3). Dep. NTIS, PC A02/MF AO1. 
lear Society topical meeting on energy 

research; Golden, Colorado, United States of 

America — (12 Apr 1977). 
The first large-scale 


field experiment to investigate the extrac- 
rock is now in progress on the Jemez 
Plateau in northern New Mexico. The experimental system consists 
of two holes about 3 km deep, from each of which hydraulic 
fractures have been made. The two major fractures a) to be 


lt 


fractures. 

that the surface area of each hydraulic is 
sufficient to accomplish effective heat transfer from the rock, at 
about 200°C, to water circulated through the system; that there is no 
significant short-circuiting of the water within the fractures; but that 
the im to fluid flow the rock between the fractures 
is too high to permit the rate of heat extraction (initially about 10 
MW+t) desired of the experimental system. An attempt to reduce 
ees by leaching with dilute sodium carbonate solution was 

unsuccessful. Therefore an attempt is now being made to reduce it 
by ro-drillin from near the botiom of one hole in order to produce 8 


le system geometry in which the two holes are connected 
directly through a single hydraulic fracture. 
54190 (LA-UR—77-1298) Energy 


extraction characteristics of 

hot dry rock systems. Tester, J.W.; Smith, M.C. (Los 

Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 

wet 9p. {CONF-770804—6). Dep. Dep. — PC A02/MF AOl1. 

rom intersociety ener; ersion engineering confer- 

ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977), 

IL Hot Dry Rock Geothermal Energy ae is 

sain to ei eae 
pen ower oy thd praceet ye apeene wd co 


concepts, prediction 
performance, and economic factors, and summarizes recent progress 
in the LASL field program. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 54178 


54191 Application of geothermal energy in ae 7 to power 
Sekioka, M. Academy, Dept. of Geometry, 
Japan). Doryoku; cape 135, Sy ey pes Shad 


ERA VOL. 2, NO. 22 


can be used to generate electricity by direct application in turbines, 
or, at lower temperatures, by vaporizing a secondary fluid such as 
freon or isobutane. After use in power generation equipment the 
remaining thermal energy can be extracted and used for domestic 
water heating. It is advisable to utilize the t ible amount 
of heat energy prior to discharge of the fluid into the environment. 
Secondary heat extraction phe type is performed at the Hatcho- 
bara and Otake fields as well as at Matsukawa. At the 
Onuma geothermal field 260 t/h of weakly alkaline hot water is used 
for therapeutic bathing purposes. Tables giving the power output in 
kW of geothermal fields in the US, Japan, Italy, New 

Mexico, El Salvador, the Philippines, Iceland and the USSR are 
provided. 


54192 Method of making paper using geothermal energy. Haya- 
shi, T. Japanese Patent Sho 51-123303. 28 Oct 1976. Filed date 21 
Apr 1975. 2p. (In Japanese). 

A patent disclosure and application was filed for a method of 
making paper using geothermal energy. The method involves the 
utilization of high pressure steam from a geothermal well in a drying 
device. The device or method would greatly decrease the produc- 
tion cost of paper and would eliminate the air pollution associated 
with the burning of fossil fuels in conventional paper mills. The 
excess steam from the process could be used for the generation of 
electricity for use in other areas of the paper mill. 


54193 (ERDA-tr—260) Geothermal energy: residential space 
heating. Mar 1977. Translation of La Geothermie: chauffage de 
yo (NATO/CCMS—S9). 26p. Dep. NTIS, PC A03/MF 
AOl. 


The purpose of this study was to determine the best way to 
use geothermal hot water for residential space heating. It became 
apparent that the type of heating apparatus used in the housing units 
was most important and that heat pumps could be a + ny asset, 
making it possible to extract even more geothermal heat and thus 
substantially improve the cost benefit of the systems. After a first 
stage devoted to analyzing the problem through a manual method 
which proved quite useful, the systematic consideration of all impor- 
tant aspects led us to use a _ to optimize solutions and 
process a large number of cases. The software used for this general 
study can also be used to work out particular cases. This program 
makes it possible to take climatic conditions into account in a very 
detailed manner, includin - fem peratures as well as insolation. 864 
cases corresponding to 3 iad 4 days divided into 24 hours each 
were chosen to represent the heating season. They make it possible 
to define the heating needs of any type of housing unit. The code 
simulates and analyzes the behavior in practice of a geothermal 
heating system when heat is extracted from the well by a simple heat 
exchanger. 


54194 Iceland harnesses heat from lava while geothermal projects 
gather steam. Eng. News-Rec.; 198: No. 21, 25(26 May 1977). 

A pilot installation in the Vestman Islands (Iceland) has 
successfully delivered 85-90°C water to a hospital and 40 residences. 
Plans call for expansion of the facility to heat most of the 1000 
residences in the town of Vestmannsaeyjar. The system utilizes 
steam produced by 1000°C lava beneath 10-20 m of volcanic ash 
eS roduced by a volcanic eruption in 1973. Pipes in 1.6 m diameter 

les carry steam to heat exchangers. The lava fields are expected to 
produce steam for about 15-20 years and research is underway on 
methods of prolonging their usefulness. Also in Iceland, the city of 
Reykjavik has been using geothermal heat since 1930. Approximate- 
ly 46% of the homes were heated geothermally in 1973 and the 
present goal isto provide heat to 77% by 1985. A 1% sales tax has 
——— 4 million dollars for geothermal R D. Eleven wells at 
ugavegur produce 18,000 liters/min of water at 128°C and five 
wells at Ellionar produce about 10,000 liters/min at 103°C. 


GEOTHERMAL DATA AND THEORY 


54195 Theory of magma formation. Kushiro, I. Kagaku (Tokyo); 
45: No. 1, 2-8(Jan 1975). (In Japanese). 
eg we Re owe i Theme Bo mtg 
aap soap emg eA ¢Physicoc mag aed Of silicate melts. 
the system MgO-SiO.-K2O the liq equilibria hes 
types of melt having different degrees of SiO, polymerization shift 
toward SiO. when oxides of monovalent elements are dissolved in 
the melt. When multivalent elements are dissolved, the equilibria 
shift away from SiO.. This was shown to hold true in experiments 
using CO, and P2Os. ee oe 2 ne 8 Se 
—— (where X = K2O, CaO or TiO2) was examined. In general, 
the boundary of Mg:SiO, and MgSiO; moves away from silicate 
composition with increased pressure but the effect is not obvious 
with TiO:. It is believed that alkaline magmas containing HzO or 
CO, may be formed through partial mel: or zone mel in the 
mantle. High pressures are not required in presence of t 
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CO2, P2Os or TiO. Alkaline basalt and Soleaito’ magmas are be- 
lieved to derive from the fractionation of a partial melt. 


54196 High pressure phase equilibria and the constitution of the 
Earth's mantle. lo, EB ( E. (Okayama Univ., Inst. of Thermal Spring 
Res.). re are Gijutsu; 14: No. 5, 22- -31(1976). (In Japanese). 

ecent achievements in phase equilibria experiments concern- 
ing a. structure of the deep mantle are reviewed. Three types of 
ultra-high pressure = for conducting studies in the range of 
pressure exceeding bars have recently developed. A two 
stage divided globe developed by the Kawai researc group of 
Osaka University is capable of 300 bars at high hydrostatic pressures. 
A sliding multi-anvil device (MASS318) developed by the Ku- 
mazawa group at Nagoya University has essentially unlimitd pres- 
sure capability. At Rochester University in the US a diamond anvil 
cell capable of 300 bars pressure and temperatures of 3000°C has 
been produced. As a result of experiments with these devices the 
structure of the mantle is becoming better understood. The determi- 
nation of precise phase equilibria of silicates can yield not only the 
phase transformations and mineral assemblages but also information 
which can be applied to temperature estimation. The diamond anvil 
cell has been especially useful in this respect, although precise 
measurements of temperature and pressure above 150 bars is not yet 
possible. Forty references are given and phase diagrams for 
magnesioaluminosilicates are provided. 


54197 Thermal conductivity and temperature in the upper mantle. 
Ill. Slawomir, M. ~~ of Geophys., Univ. of Warsaw). Acta 
Geophys. Pol.; 24: No. 1 sage bd FY. Polish). 

A numerical model of the h’s upper mantle was devel- 
oped. This model, together with measurements of generative radio- 
active heat consistent with that of chondritic meteorites, require the 
consideration of three types of energy transport. These are phonon 
conductivity, radiative conductivity and exciton conductivity. For 
other models the phonon conductivity and mass flux (convection) 
can be assumed. A radial mass velocity of 0.1 mm/yr is sufficient for 
this purpose. For eclogite models, phonon and radiative conductiv- 
ity serve to explain energy transfer at depth. Two new semi- 
empirical relationships have been derived. These are between 
phonon conductivity and the silicate seismic parameter, and between 
phonon conductivity and density/atomic weight for silicates and 
oxides. It appears that phonon conductivity in the upper mantle 
remains constant. The relationships between the refractive index of 
thermal radiation and upper mantle density can be derived from the 
dispersion formula of the Lorentz electron theory if the models obey 
Birch’s law and a law where (U) = approximately 11/9 eV. 


54198 Conceptual pattern pe the study of yo 
and the —— f underground waters in Romania. 
Airinei, S.; Pricajan, A ian T. Rev. Roum. Geol., Geophys. 
Geogr., Ser. Geol.; 20: No. 2, 283-298(1976). (In Romanian). 
e problems of the mechanisms of geothe: manifesta- 
tions in Romania, particularly as they relate to exploration, are a 
primary focus of geophysical research in that country. Thermal 
processes and their deep origins are still in a highly speculative 
Gemaies state. These thermal phenomena must be studied in terms 
of the integration of diverse information concerning terrestrial phys- 
ical functions. To accomplish this it is necessary to combine data on 
physical geology; magnetic and gravitational anomalies; seismic and 
electrometric ctions; thermal and radioactive phenomena; and 
hydrology. The production of carbon dioxide in Romanian wells, in 
some cases 99% pure, also poses a puzzling relationship which may 
be related to plate-tectonic theory and may result from still active 
subduction processes in the Carpathians. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 54161 


PROPERTIES OF MINERALS AND ROCKS 


54199 (UCRL—79013(Pt.1)) Time-dependent electrical param- 
eters of rock-solution systems. Part I. Weed, H.C.; Piwinskii, A.J.; 
Keller, P. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 21 Apr 1977. Contract W-7405-ENG-48. 27p. (CONF- 
770609—1). S, PC A03/MF AO1. 

From SPE international symposium on oilfield and geother- 
chemistry; San Diego, California, United States of America 


mal 
(USA) (27 Jun 1977). : 
electrical conductivity of 25.4 mm diameter cylindrical 
cores of sedimentary and igneous rocks was measured at a frequency 
of 1 kHz under ambient conditions after saturation in tap water and 
in 0.1 M NaCl solution. Between measurements, each rock was 
stored in contact with its own separate solution which at the start of 
the experiment was either tap water or 0.1 M NaCl solution. Eigh- 
teen rocks having porosities between 0.07 and 42 percent were 
investigated; ten were sedimentary, eight were igneous. All solution 
conductivities were measured employing a dip cell. The time depen- 
dence of the conductivity was investigated as well as the range of 
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validity of Archie’s Law. The Formation Factor and conductivity of 
rock specimens and their reacting solutions display ti 

behavior up to 8000 hours. The Formation Factor and i 
conductivity depend on the salinity of the pore fluid, the rock 
porosity and permeability, and the clay minerals present in the rock. 


54200 Alteration minerals in +e er 
Tomita, K. (Inst. of Earth Sci., Fac. of Sci., Kagoshima Univ.); Ita, 
H. Kagoshima Daigaku Rigakubu Kiyo; No. 8, 1-13(1975). (in Japa. 


nese). 
Fox Yee of catetee 200 ee ee ae 
Kamoh-Cho y are hydrothermally altered and can be divided 
into three distinct zones by characteristic mineral associations. Zone 
I is composed primarily of alunite and contains kaolinite, sericite, 
chlorite and pyrite. Zone II has a mixed-layer mineral of mica agen 
montmorillonite and contains mordenite, epidote and pyrite. Zone 
III is abundant in montmorillonite and contains mordenite, 
cristobalite, q one ot ee ee yer mineral of mica/ 
montmorillonite has 27.6 ——— of (001) reflection and was 
probably formed by degradation of sericite. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 54184, 54199 


TIDAL POWER 


ty Energy from the oceans. S. Afr. J. Anim. Sci; 4-5(Jun 
1976). 

From 3. International Marine Research, i ing and 
Economics Con and Exhibition; Duesseldorf, y, F.R. 
(15 - 19 Jun 197 

Since the world reserves of conventional primary sources, 
such as coal, oil and gas, are not unlimited and may be exhausted 
before the century is out, alternative means of power — 
have been sought. The exploitation of the mechanical energy of 
sea has received almost universal approval. Tie dad poot oman 
is employed for exploiting the potential energy of = sea, which 
takes three basic forms: dynamic energy, through the motion of 
waves, tides and currents, heat energy in the various layers between 
the sea surface and deep water, and the substances contained in the 
seawater itself. 


WAVE ENERGY CONVERTERS 


54202 (COO—2946-1) Wave and salinity gradient energy conver- 
sion. (Delaware Univ., Newark (USA)). 1976. Contract EY-76-C-02- 
2946. 467p. (CONF-760564—). Dep. NTIS, a inc aneuey aniiies 
From The wave and salinity 
workshop proceedings; Newark, amo ome, USA (4 May May 1976). 1976), 
Separate abstracts were prepared for each p< Fs thirteen 
papers included. (JWR) 


54203 (COO—2946-1, pp D.1-D.20) Environmental effects aris- 
Zeigler, J.M.; Hyer, P.V.; Wass, M.L. (Virginia Inst. of Marine 
Science, Gloucester Point). 1976. 

From The wave and salinity gradient energy conversion 
workshop proceedings; Newark, Delaware, USA (4 (24 May 1976). 

In Wave and salinity gradient energy conversion. 

The environmental effects of salini i 


perature impacts, salinit 
direct impacts, site 
(MHR) 


54204 


F salinity gy conv 
workshop ) pone Newark, Paon USA ¢ 
In Wave and salinity gradient energy conversion. 
The applicability of computer based numerical wave hind- 
casts to the oubetiiien of the day to day variations pokey on wave 





~t- sy 
; Newark, Amey USA (24 May i970) 

Velltaiey poadiioat / conversion. 
An assessment of the extent and ibution of wind-wave 
energy in the oceans is presented. This is followed by a review of 
some conventional and unconventional mechanisms for the harness- 


design and —— of a wave- 

G.1-G.23) Effect of nonlinearities on 

.T. (Slotta Engineering Asso- 

orkshop pone Newatt DilsteeU USA ‘A (4 May “aT6) 
ave ' 


In and salinity gradient energy conversion. 
It is shown that the Dean Stream Function Tables may be 


limits for relative water depths for which the effects of nonlinearities 
deterministic estimates of recoverable wave i, we may be ne- 
An extremal of the 


theory) occurs in deep water for waves which demonstrate a relative 
wave steepness of approximately 75 percent of the breaking limit. 


54207 (COO—2946-1, H.1-H.186) Recoverable wave power 
concepts. Slotta, L.S. (Slotta Associates, Inc., Corvallis, 
OR). 1976. 
From The wave and salinity t energy conv 
nn es —= Dalaba, USA (24 May 1976). 
In Wave and er energy conversion. 
A presentation is of a number of available wave energy 
—— devices, oceanic water wave power locations of associat- 
ed high power density areas, and some concepts for amplifying 
ocean waves for increased power. 


| map (COO—2946-1, pp I.1-1.55) Preliminary feasibility study 
for utilization of water wave energy. Nath, J.H.; Williams, R.M. 
tg State Univ., Corvallis). 1976. 

From The wave and salinity it energy conversion 
workshop a ene = Newark, A ay USA (24 May 1976). 
ave and salinity gradient energy conversion. 

Sn peneaes of Oe Sealy sen te tcke » grel 

ment of the latent wave energy in areas of the United ‘States 
conga er ay. penedecnne A gee foe dg — oy and to examine 
the economics of construction and operation. This report presents 
the results of: an estimate for the total yearly energy content in 
ocean waves; an estimate for the annual cost of energy conversion, 
including construction and opera' costs; an estimate of the cost- 
benefit ratio based on the sale price or electrical energy; and a very 

assessment of prt mnabneede impact from wave energy 
conversion devices. 


54209 (COO—2946-1, ed og 5 1-J.48) Power resource potential of 

ocean surface waves. Panic N. (Woods Hole Oceanographic 

Institution, MA). 1976. 

From The wave and salinity it energy conversion 
wttep poesines Newark, o- USA (24 May 1976). 

In Wave and salinity it energy conversion. 

A review of the technology of useful conversion of wave 
power and an estimation of the total wave power available and its 
distribution are presented. Wave power conversion devices include 

schemes, buoy power supply devices, offshore power 
shore-based power stations. The distribution of wave 
resent- 


wo 


we 


energy and power offers interesting contrast to the western intensifi- 
cation of currents. Distribution of wave power with latitude shows 
peaks of wave power in the mid-latitudes. The total surface wave 
energy in the seas of the world for the same time is estimated to be 
1586.3 x 10** joules. The corresponding total wave power estimate is 
89.3 x 10" watts. The rate of renewal of wave power is estimated to 
be 10%* to 10** watts, about the present level of world power 
consumption. 


54210 Tapping ocean gas 

plants. LaStella, J. Gas Turbine World © rid 8 3-40 1973) 
A new device invented by M. Tornabene of the Amanda 

Machinery Co. converts random wave action into mechanical or 


trolysis hydrogen pom ben for a (oat power plant. The 
device offers low cost, long service life, and low maintenance needs. 


54211 Power resource estimate of ocean surface waves. Panicker, 
N.N. (Woods Hole Oceanographic Institution, MA). Ocean Eng.; 3: 
No. 6, 429-439(Dec 1976). 
The distribution of wave energy and power as functions of 
itude and latitude are Ee ee 
peak of the distribution in the 
in the Pacific Ocean are found 
ao be af leaginades tounnde the Gostacn ond of tho coun Uasias: Tals 
“eastern accumulation” of wave energy and power offers interesting 
contrast to the western in of currents. Distribution of 
wave power with latitude shows peaks of wave power in the mid- 
latitudes. The total surface wave energy in the seas of the world for 
the same time is estimated to be 1 foe 
total wave power estimate is 90 x 10*° W. The rate of renewal o' 
wave power is estimated to be 10**—10* W, about the present level 
of world power consumption. 


WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 53606 


54212 (SAND—77-0696C) New details on wind power climatolo- 
gy. Reed, J.W. (Sandia Labs., Albuquerque, N.Mex. P’(USA)). 1977. 
26p. (CONF-770539—1). . NTIS, PC A03/MF AOl1. 

From American Wi Energy Association meeting; Boulder, 
Colorado, United States of America (USA) (13 May 1977) 

The national isodyn map of average available wind power 
was used to help select fifteen stations, representative of interesting 
wind power climatic regimes, for detailed analyses of ten-year 
records of hourly wind speed observations. These long time series 
have been corrected for observer bias, homogenized to constant 
anemometer exposures, and extrapolated to select heights 10m, 20m, 
and 50m above flat terrain. Various analyses have shown that 
correction generally gave results in excellent agreement with the 
national isodyn contours, turbine cut-in and cut-off speed selections 
were not critical to power recovery efficiency, turbine rated speed 
needs to be tailored to the regional wind climate, stand-alone sys- 
tems require huge e filters to smooth annual and inter-annual 
variations in supply, modest storage will effectively filter perio- 
dicities of a few days in both supply and demand. 


WIND ENERGY ENGINEERING 


TURBINE DESIGN AND OPERATION 


54213 Optimum wind-energy conversion systems. Huetter, U. 

(Univ., wey pp 399-419 of In Annual review of fluid mechan- 

te. 97D. Dyke, M. (ed.). Palo Alto, CA; Annual Reviews, 

an | a eS (po pth gn gh 

i arene a ita- 

rotor characteristics at stall state, the rotor’s 

it, vortex-state problems, the near-critical op- 

sehen ata GHEE, eohcmene chattels and anieem uate 
power. 


54214 (N—77—17562) The optimum 
blades for horizontal wind energy 


of rotor 
converters. Weber, W. "Translation 
of Z. +8 23: No. 12, 4434 dasaangred 197 1977). 17p. (NASA-TT-F— 


17379). S, PC A02/MF Ai 


ie cccetans: tit onee athe ing to the 
problem of the aerodynamic configuration of rotor blades for wind 
energy converters are presented. 


SITE CHARACTERISTICS 
REFER ALSO TO CITATION(S) 54212 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 54700 
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POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 53605, 53716, 53747 


pt Method and apparatus for lifting the steam temperature in 

the superheater of power plants. Hochmuth, F.W. (to Combustion 
Engineering, Inc., Windsor, Conn. (USA)). German(FRG) Patent 
2,551,430/A/. 1 Jul 1976. 15p. (In German). 

While the steam generator for the main burden of operation 
of a power plant is fitted for continuous operation, those put into 
operation for fluctuating loads must be equipped for intermittent 
service. Above all they must be moderated to the high requirements 
of the steam generator and turbine running temperature differences. 
The method to date of increasing the steam temperature at the 
superheater decreases the efficiency of the power plant. The inven- 
tion deals with a method, which makes it possible to increase the 
steam temperature without reducing the efficiency of the power 
plant. For this purpose a bypass circuit is provided which withdraws 
a controlled amount of fluid before the steam generator, for the 
purpose of withdrawing a controlled amount of heat and this cooled 
and withdrawn amount of fluid is lead to the separator, whereby the 
amount of steam which is lead to the superheater is reduced. The 
withdrawn amount of heat is lead into another fluid circuit at low 
pressure, whose steam finds its way to a lower pressure stage of the 
turbine. 


Some results of the testing of an automatic control loop for 
the constant-pressure 300 MW unit of Kirisch power plant. Ivanov, 
V.A.; Michailov, S.Ya.; Stepa, V.G.; Myskin, N.S.; Fomin, V.A.; 
Kulikova, G.G.; Popov, V.E. (Leningradskij Politekhnicheskij Inst. 
— Arch. Energiewirtsch.; 30: No. 11, 1006-1012(Nov 1976). (In 

German 

4 figs.; 8 refs. Translated from Russian: Nekotorye rezul'taty 
ispytanija sistemy avtomaticeskogo regulirovanija bloka 300 MWt 
kirischskoj GRES pri skol'zj szem davienii. Also published in Izves- 
tija Vuzov, energetika-~-Hochschulmitteil Energetik, (Apr 
1976) v. 19(4) p. 75-81. 

The thermal efficiency at very low loads of the 300 MW units 
of Kirisch power station is to be improved by a suitable control 
programme. At present, this is done either by boiler output control 
or by pressure control. A combination of the two types of control is 
now being developed and tested. The tests proved the good oper- 
ation of the proposed control technique; rated power and live steam 
— were kept constant, the turbine control valves were correct- 

A me - = boiler control requires further stabilization. - 
report y printed in ‘Izvestija VUZov, energetika’, 
9 (1976), No. vt 7 5-81. 





COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 54492 


54217 (BNWL—2123) Costs and cost algorithms for dry cooling 
tower systems. Ard, P.A.; Henager, C.H.; Pratt, D.R.; Wiles, L.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
poy Contract EY-76-C-06-1830. 186p. Dep. NTIS, PC A09/MF 

Costs were obtained and cast models prepared for the major 
components beyond the turbine exhaust flange of a dry cooling 
system using either water or ammonia as the intermediate heat 
exchange fluid. (LCL) 


54218 (K/CSD/INF—77/1) Computerized engineering 

for evaporative water cooling towers. Park, J.E.; Vance, J.M.; Cross, 
K.E.; Van Wie, N.H. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Computer Sciences Div.). 1977. Contract W-7405-ENG-26. 
21p. (CONF-770516—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on waste heat management and utilization; 
7 Beach, Florida, United States of America (USA) (9 May 
1 . 

The evaporative cooling tower is often used to reject waste 
heat from industrial processes, especially power plants and chemical 
facilities. A consistent physical model for crossflow and counterflow 
cooling towers which imposes rigorous heat and mass balances on 
each increment of the tower under study is presented. Individual 
towers are characterized by specification of a mass evaporation rate 
equation. The solution algorithm allows reduction of test data, 
interpolation of the reduced data, and comparison of test results to 
design data. These capabilities can be used to evaluate acceptance 
tests for new towers, to monitor changes in tower performance as an 
aid in planning maintenance, and to predict tower performance 
under ci ed operating conditions. 

54219 (ORNL/TM—S5357) Review of cooling tower drift deposi- 
tion models. Chen, N.C.J. (Oak Ridge National Lab., Tenn. (USA)). 


ELECTRIC POWER ENGINEERING 5635 


oy, 1977. Contract W-7405-ENG-26. 99p. Dep. NTIS, PC A06/ 
AOl. 

The behavior, basic assum} and limitations of ten differ- 
ent models for calculating the drift alee rate from wet cooling 
towers are reviewed and then their predicted results for such —_ 
tion with a common set of input parameters are compared. The 
predicted maximum deposition diliete antag. Ge tele Galas 
orders of magnitude with a wide range in peak location. Comments 
and suggestions to improve the models are included. 


54220 Integrated ae to assess and resolve the environmen- 
tal problems associated with power plant cooling systems. Chezar, B. 
pp 518-524 of In Energy and the environment. Theodore, L. (ed. 
Dayton, OH; American Institute of Chemical ph pe: (197 
Ci mi Ohi Unt j Sses of Amerce (US hy 5 5 Oct 1976), 
incinnati, io ni tates o' erica 
See CONF. eile pape 


An pean ey program is conducted to seek methods 
for reducing the impact of power-plant cooling systems on the 
aquatic environment and to help analyze the need for alternative 
cooling methods (e.g. cooling towers). The program integrates three 
elements: (1)Remote sensing of water quality parameters and terres- 
trial vegetative effects, using advanced aerial survey aa | 
Formulation of a quantitative approach to assessing 
in a biologically meanin way; (3) Development of prcch nae 
devices to evaluate in-plant effects on entrained organisms, and to 
reduce the percentage of organisms impinged and entrained. The 
approaches being followed and results to date are described. 


54221 Structure of natural draft cooling towers, 1. Study on 
cooling tower shells. Ishioka, H.; Sakamoto, Y.; _ rs M.; Ko- 
shizawa, K.; Chiba, T. (Ishikawajima. -Harima Hea vy Industries Co. 
Ltd., Tokyo (Japan)). Ishikawajima-Harima Giho: 1 16: No. 5, 559- 
566(Sep 1976), (In — 

ecently in Japan, demands for cooling tower systems have 
been increasing remarkably with the construction of large |e aaped 
plants and the legislation of environmental regulations. In view of 
the severe natural conditions in Japan such as strong wind 
seismic loadings, etc., the establishment of the optimum design 
construction method is essential for the building of safe and 
nomical towers. In order to establish a comprehensive plan 
power plant cooling system of the appropriate structural type, 
authors have made researches and experiments on design 
static and dynamic analyses, and comparative studies of various 
structural types such as reinforced concrete thin-shell structures, 
steel framed structures and composite shell segment structures, based 
on the investigation results of towers in Europe and America. These 
results are presented in three reports, the Ist of which concerns 
cooling tower shells as are herein described. 


54222 Thermal performance models and drift loss predictions for 
a spray cooling system. Chen, K.H.; Trezek, G.J. (Department of 
Mechanical Engineering, University of California, Berkeley, Calif.). 
J. Heat Transfer; 99: No. 2, 274-2 y 1977). 

The relation between the Spray Energy Release (SER) and 
the spray nozzle efficiency (eta) is considered with the view toward 
increasing the utility of previous spray thermal performance infor- 
mation. Through the approximate analysis of an assumed counter: 
flow process, the relevant 
been identified as the to’ 
sensible heat factor phi, and the SER. In general eta cannot be 
correlated with wind s alone. Similarities and differences be- 
tween the NTU and SER methods are also considered. Values of 
SER are established _ data obtained from a prototype spra} 
system and a laboratory scale single column spray system. A 
fied drift loss prediction model which is in good agreement with 
experimental data is proposed for an open atmosphere spray system. 


POWER CYCLES 


54223 poe pte a of high ieee subsystem 
technology to a technology readiness state: phase I. Second 
technical progress report, September—November 1976. Ag ae N.G. 
(United Technologies in F Conn. (U: egg 
tems Div.). Dec 1976. Contract EX-76-C-01-2292. i "Dep. 

rh. Ane high Ti ture Turbi Technolo, 

e -Temperature ine Tec gy Program 
(HTTTP) is directed towards developing the required technology to 
use coal-derived fuels in an efficient and environmentally 
manner to produce electric power. Phase I program yr system 
definition, is proceeding and is a nine-month effort. Because of the 
operational requirements of this system, special emphasis is —_ 
on developing turbine subsystem technology to a state of readiness. 
Durability is a key due to the nature of the operating 
environment and rigorous duty cycle. In addition, the program 
addresses investigation dary eet yee schemes as well as 
the application of advanced materials 


levels of wee Soctaey dovcheptll Gd Goeeemanal ach nea okhometrc Po 


portions. 
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is expected to have wide application. Commercial utilities 
using this technology could be producing electricity from coal- 
derived fuels by the mid-1980 time period. Work is reported under 
the following tasks: (1) preparation of overall plant design descrip- 
tion; (2) baseline combined-cycle systems for gas and liquid fuels; 6) 
turbine subsystem design; (4) identification of research and technol- 
ogy requirements; (5) Phase II program; (7) preliminary design of 
low-Btu gas combustors; and (8) technology development for low- 
Btu gas combustors. 


54224 yy Evaluation of a pressurized-fluidized 
combustion (PFBC) 


ial Services 
— Contract EX-76-C-01-2371. ». Dep. NTIS, PC A03/MF 
- Progress is reported in preparing a conceptual design for an 
electric power plant that will directly combust high-sulfur coal in a 
fluidized-bed combustor in conjunction with combined 
gas/steam turbine cycle to generate electric power in an environ- 
mentally acceptable manner. Performance calculations continued on 
various cycle configurations, e.g., basic combined cycle (no reheat 
or exhaust firing); exhaust fired combined cycle; reheat at power 
turbine inlet; and reheat at low turbine inlet plus exhaust firing. 
Preliminary have been completed for a PFB (pressurized 
fluidized-bed) combustor operating at 10 atmospheres; a PFB com- 
bustor operating at 2-'/2 atmospheres; and a steam-cooled atmo- 
spheric fluidized-bed cumbustor. Efforts continued on trade-off stud- 
ies to optimize performance and economics; preparation of general 
equipment arrangements; determination of the coal and stone un- 
loading and handling systems; and determination of the ash and spent 
stone handling system. 


54225 Studies of the basic properties of a power unit with 

load gas turbine. Kirillov, L.1.; Arseniev, L.V.; Korsov, Yu.G.; Polis- 
V.L.; Chodak, E.A. (Leningradskij Politekhnicheskij Inst. 

em "Arch. Energiewirtsch.; 31: No. 1, 43-47(Jan 1977). (In 


4 figs.; 1 tab.; 4 refs. Translated from Russian: Analiz osnov- 
nych svojstv parosilovogo bloka s pikovoj GTU. Also published in 
Teploenergetika (1976) v. 23(5) p. 29-31. 

Electrical loads in modern combined-cycle operation differ so 
much that considerable peak and mixed loads are required to meet 
the demand. To achieve these peak loads in a power station, the feed 
heaters may be preheated by the off-gases from a connected gas 
turbine which also generates additional power. A combined gas- 
steam power plant of this type was studied which consists of a 
modern condensing steam turbine and a peak-load gas turbine. It was 
found that the efficiency may be increased by 50 to 60% by shutting 
down all feed heaters and connecting a gas turbine. - The article was 
originally printed in “Teploenergetika’, 23 (1976), No. 5, p. 29. 


COMPONENTS 
REFER ALSO TO CITATION(S) 53699, 54705 


54226 (AD-A—038878) Experimental and analytical study 

steam vane expander. Robertson, G.F. (Pennsylvania State Univ., 
University Park (USA). Applied Research Lab.). 1 Feb 1977. Con- 
tract N00017-73-C-1418. 139p. (TM—77-65). NTIS PCA07/MF 
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54227 Gas turbine jet engine. Cross, W.G. (to Secretary of State 
for Defence, London (UK)). German(FRG) Patent 1,751,651/B/. 20 
dig a4 German). 

The invention concerns a gas turbine jet engine with an after 
burner in the jet tube and an adjustable cross-section 
nozzle. The nozzle adjustment drive is set by a first control 


the optimum value under all ible operating 
a, — during ignition, at high acceleration or 
switching off. 


54228 Gas turbine system with a guide wall of several 
limit the hot gas flow. Matto, L.B. (to Avco , Cincinnati, 
(USA)). German(FRG) Patent 2,356,722/B/. ‘Sep 1976. Sp. 
invention concerns a turbine system with a 


gas 

wali of several plates, which deflects the hot gas flow ph 
the combustion chamber by 180° This wall is formed by 
bent plates, where the middle plate is kept, a Oke a 
thermal load, at the same distance from the two o 
suitable convex parts on both sides, so that two cooling ai 
are formed. Cooling air from the compressor air pipe is 
these cooling air chambers. Two inlets are provided at the 
guiding wall upstream for this purpose. Outlets are also pro 
the downstream end which take the cooling air to the hot gas 
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anthracite dust 
G.F.; Buckstein, I.1.; Rozengaus, I.N.; 
giewirtsch.; 30: No. 10, 902-908(Oct 1976). (In German). 
With anthracite dust firing, the fluctuating operation of the 
p.f. feeders leads to considerable disturbances in steam generation 
and to reheat temperatures which constantly exceed the permissible 
values. Reheater temperature control should therefore be made 
automatic. With this target in mind, the dynamic pre of the 
reheater were studied by inducing disturbances the aid of 
control gate valves, changes in the air flow rate, boiler load etc. The 
ney Se On © SS Se ees SS ee 
bances, thus provin dynamic properties with regard to 
automatic control. ues obtained behind the first stage of the 
reheater should, Govnmen, not athe used as control signals. 


54230 Natural circulation water—pipe—steam generator. S 
son, G. German(FRG) Patent 1,751,039/C/. 25 Nov 1976. Sp. “dn 
German). 


invention refers to a water tube boiler with combustion 
at the front wall. ee ae 
its whole length. The given construction 
pipe wall and the steam surfaces lying behind it form a compact unit 
SP So eee ae Se ee transported as a 
unit. The great heat of the pipe wall normally produces a 
suction effect at the pipes, which can lead to faults in the 
water supply. According to the invention this is prevented by 
suitable measures. 


WASTE HEAT UTILIZATION 


54231 Some considerations on the utilization of thermal 

for greenhouse heating by means of direct heat exchange 

Yamamoto, Y.; Aoki, K.; Minohara, Y. (Central Research 

Electric Power Industry, ‘Tokyo (Japan)). Denshi Gijutsu Sogo Ken 

kyusho Chosa Hokoku; No. 475001, wee ye J 1975). (in Japanese). 
_ The cost of main’ the temperatures 


effluent. In the case of the direct heat 
sensible heat exchange but also latent heat 


yields are as good as that from a conventional 
54232 Method for the and use of waste heat from 
stations. Alefeld, G. Brennst.-Waerme-Kraft; 29: No. 3, 


1 
cig tetanic 
pressure gas (€.g. ammonia, propane, difluorine-methane) which 
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flows Mar Pac its own ‘ys or to the consumer (ground heating, district 
suppling with heat of condensation, the trans- 

rt 2 a a Ae as ? liquid to the power station. As the power 
or the transport is taken from ' hy working capacity of the 
high-pressure gas ( e difference between the 
condenser tem; and the seciine temperature, for instance) the 
cross-sections of the = pipe lines required are relatively small. This 
system makes it possible to lower the condenser temperature to 30 to 
25°C, resulting in an improved efficiency of the power station of 36 
to 39%, compared to the cooling tower operation at 33%. For 
district heating ee the high-pressure gas is used as convenient 
heat source for heat pumps which is rich even on cold days. The 
advantages of the low-temperature, high-pressure steam transport 
= — in comparison to hot water ae applied to 
cy district heating. In respect of heat transport, 

ae has best properties of the three materials investigated. 


ECONOMICS 
REFER ALSO TO CITATION(S) 54702 


54233 Some theoretical and 
the principles governing the policy 


associated with 


practical problems 
of minerals utilization. Toth, M.; 
Simon, K.; Faller, G. pp 1.5.1-1.5. <4 of In Exploitation and beneficia- 


tion of mineral raw materials by the mining 
progress. Essen; Verlag Glueckaut GmbH (1976). 

From 9. world mining congress; Dusseldorf, German, Federal 
Republic of (F.R. Germany) (May 1976). 

See CONF-7605143—. 

A general discussion is presented on costs of raw materials, 
including fossil fuels, and the costs of generating electricity using 
various fuel sources. (EJH) 


industry: a key to 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 54723 


FUELS 
REFER ALSO TO CITATION(S) 53818, 53906, 54704 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 53699, 54220, 54656, 55107 


54234 (IIhR—184) Thermal-hydraulic model study of offshore 
discharge for Kahe Power Plant, Hawaii. Jain, S.C.; Leonard, 
M.; Kennedy, J. (Iowa Inst. of ag Research, lowa City 
(USA)). Jan 1976. 34p. of Iowa, Iowa City, IA 

The present investigation was concerned with the design of 
the outfall structure for the condenser cooling-water discharge from 
Kahe Power Plant. The recommended discharge structure consists 
of two 12-ft diameter pipes, each terminating into an 11-ft diameter 
nozzle discharging offshore at an angle of 20° above horizontal. The 
nozzles will be located at a water depth of 27 ft below MLLW. The 
model tests indicate that the recommended outfall configuration will 
satisfy both average and instantaneous criteria on temperature rise 
for longshore currents and for small Kona currents. Only under 
some larger Kano currents does the maximum instantaneous tem- 
perature at the bottom exceed 3°F and the maximum average 
temperature near the shoreline close to the baffles (installed to 
produce Kona currents) exceed 1.5°F and then only by small 
amounts. 


54235 Sad at 3)) Environmental impact analysis of 
Coyote Station. V 3. (Stearns-Roger Corp., Denver, Colo. 
— Lag 1976. vp. og hy ; Denver, co. 
to the environmental impact analysis for the 
proposed MW coal-fueled Coyote power plant near Beulah, 
are presented. These appendices contain information on obser- 
vations, summaries, and analyses of onsite gy = and air 
quality measurements for the period from Dec. 1974 through Dec. 
1975; limno! inv ; terrestrial ecological investiga- 
tions; arc and historical studies of the site vicinity; eco- 
nomic impacts of construction and operation of Coyote Station and 
expansion of coal handling facilities at the Beulah Mine; and an 
annotated list of 136 rare botanical species in the area. (LCL) 


54236 (PB—266166) Topical briefs: fish and wildlife resources 
and electric power generation, no. 1. Final report. Boreman, J. (Na- 
tional Plant Power Team, Ann Arbor, Mich. (USA)). Mar 1977. 17p. 
NTIS, PC A02/MF AOI. 

outlines biological problems associated with 
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references con more detailed analyses of the problems and 
mitigation alternatives are included. 


54237 (PB—266167) beg d briefs: fish and wildlife resources 
and electric No. 2. 


managemen' report. me: 
Ann Arbor, Mich. (USA)). Mar ‘1977. ‘18p. NTIS, ards ny A01. 

Prepared by Mississippi State Univ., Mississippi State. 
of Wildlife and Fisheries. 

Proper management of transmission line rights-of-wa: 
(ROW) to maximize benefits to fish and wildlife resources is 
desirable because a large amount of land is now 
ROW, and it is anticipated that future growth of electric i 
capacity will require additional large acreages of land for transmis- 
sion line ROW. This paper a ee some current ROW management 
practices and their costs, the bases for selecting a mony -4 
ment technique, and — management to benefit 
and wildlife in various | situations. 

54238 Kaiparowits story. teen pp 280-289 of In Proceed- 
ings of a symposium on coal dilemma: how and where to use it. 
Denver; Cameron Engineers, Inc. (1976). 

From Symposium on coal dilemma) how and where to use it; 
far Springs, Colorado, United States of America (USA) (31 
Jan 1 : 

See CONF-770133—. 

In late 1962 and early 1963 a group of western electric 
utilities entered into an agreement concerning the 

parowitz coal mining and fossil-fuel power plant. In 21 months, they 
received water rights for up to 102,000 acre-feet of water per Be! 
from the state of Utah. Since the water was impounded in a ft 

area (Lake Powell) an application was made to the Bureau of 
Reclamation in 1965 and a federal-state dispute arose. The request 
was granted in 1969. Various other environmental lems i 


P’ 
of Environmental Quality in July, 1975. a mer Aah and 
ensued and the project was cancelled. Some $20 million had 
spent and the projected cost had escalated from $500 million to 
billion and could not be justified. Some 58 permits and licenses 
been obtained by then. (LTN) 


54239 
berg, A.J. pp 290-292 of In ings of a symposium on coal 
dilemma: how and where to use it. Denver; Cameron Engineers, Inc. 
(1976). 

From Symposium on coal dilemma) how and where to use it; 
—— Springs, Colorado, United States of America (USA) (31 


Jan 1977). 
See CONF-770133—. 


by electric utilities from 1985 to a 

can take place in the North without special planning and without 
major changes but in the Central area and even more in the 

area advanced planning would be necessary and major development 
of services and facilities and changes in life style would be required. 
The possible impact of two ERDA developments (fluidized-bed 
combustion and magnetohydrodynamic power plants) on air pollu- 
tion are discussed and compared to that from conventional systems. 
(LTN) 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 55531 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 53653, 53700, 53701, 53718 


54240 (PB—266092) Evaluation of molten scrubbing for fine 
particulate control. Final ES ae Poe, G.G.; Water- 
land, L.R.; Schreiber, R.J. (Acurex Corp., Mountain View, Calif. 
(USA). Aerotherm Div.). Mar 1977. Contract EPA-68-02-1318. 39p. 
NTIS PCA03/MF A0O1. 

One important cauagye use of low Btu fuel gas derived from 
coal gasification processes is the generation of electric power by 
combustion and expansion of the gas through a gas turbine. Success- 
ful operation of such a system is on the conservation of 
sensible heat of the fuel gas. ouven, Gn aue.aee Oak 
gasification process contains impurities, notably sulfur compounds 





5638 ENERGY RESEARCH ABSTRACTS 


and particulate, which are incompatible with turbine operation and 
must therefore be removed. Results are given of an evaluation of 
molten scrubbing for fine i control, a t that study 


scr’ particulate 
Se ees Senay sea Application of the concept 


particulate clean-up in advanced energy processes seems 
possible. Molten scrubbing is ey well-suited to processes 
where simultaneous removal of compounds is desired. Howev- 
er, before effective molten scrubbing systems can be developed for 
removal, two important problems need to be solved: (1) 
ing construction materials at an acceptable cost which can 
adequately withstand the highly corrosive scrubbing medium pre- 
sented by hot molten ase and rag 6 improving gas/liquid separation 
and mist eliminator that liquid carryover satisfies emission 
standards or gas gas turbine inlet specifications. Ii appears that consider 
able development work would be required to investigate the afore- 
mentioned problems before a final assessment of the feasibility of this 
concept could be made. 


SITE SELECTION AND LAND USE 


54241 Search for future electric generating sites. Horton, R.S.; 
Ray, M.J.; Buzel, M.L.; Hadwin, T.J.; Wurmbrand, M.M. (New 
York State Electric and Gas, Binghamton). pp 525-532 of In Energy 
and the environment. Theodore, L. — Dayton, OH; American 
Institute of Chemical Eogaem (197 

From 4. national conf ce energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

Since passage of the National Environmental Policy Act, site 
selection has shifted emphasis from cost and engineering factors 
towards equal consideration of environmental values. Although fed- 
eral and state guidelines require the assessment of impacts associated 
with power plant development, it is still a matter of judgement 
which pcan «ne Ham are included in the site selection process. 
However, recent regulations and opinions stress that environmental 
considerations be included at the earliest stages of project ae 
including the selection of sites. Considering this and often 
stringent public review of siting decisions during the licensing pro- 
cess, New York State Electric and Gas decided the best way to 
select a plant site is to make a comprehensive and detailed study 
beginning with the entire state and investigating until a small group 
poh Lye er plant sites is identified. To do this, a process was 
developed which reduces the area evaluated at each step while 
increasing the detail of the evaluations. This continuing thread of 
refinement and selectivity runs from beginning to end. In this way, 
the most favorable areas continue to be analyzed, while less desirable 
areas drop out along the way. This method doesn’t tee that 
every good plant site is identified. But other methods don’t really 
guarantee that either. What is assured, though, is that a number of 

tne tet identified and a consistent method is used to select 
een ; 


POWER TRANSMISSION AND DISTRIBUTION 


54242 (EPRI-EL—276-SR) Symposium 
cepts in fault current limiters and power circuit breakers. (Elec 
Power J vod me Inst., Palo Alto, Calif. (USA)). Apr 1977. 3590p. 
(CONF-7609129—). Dep. NTIS, PC A12/MF AOI. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America (USA) (28 Sep 1969). 

Nineteen papers on the design, development, and use of 
circuit breakers and current limiters in power systems were present- 
ed at the conference. A Separate abstract was prepared for each 
paper. (LCL) 


— (EPRI- ey =. 3.1-3.18) Flow field effect on 
ie H.T.,; Frind, G. Apr 1977. 

Tom Symposium on ny ts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America (USA) (28 Sep 1969). 

In Symposium p1 i 
limiters and oe circuit breakers. 
In gas blast circuit breakers the arc extinction action near 
current zero depends on the cooling of the arc by the nozzle flow. 
important to the arc cooling process 
w velocity, static ure, turbulence level, 
fect of some of these flow 


5. (Electric 


: new concepts in fault current 


impact measurements and the shock waves and 
th the ambient air determined ute Silos cee 
mean turbulent velocities were obtained with a 


flow separation region over the u 
diameter and contraction section for 
zles was held the same in order to 
expansion angle on the flow ay 
distribution, on flow separation eff 
turbulent velocities was obtained: These 
the effect of “optimum” electrode 
diffuse arc structure in the arc interruption studies. It 


with the expansion process in the nozzle and shock waves. Experi- 
ments with 100 ampere dc type arc in several nozzle 

produced the highest arc voltages in supersonic flows with the flow 
expanding to the nozzle exit without shock waves. 


54244 (EPRI-EL—276-SR, bP 4.1-4.22) Arc thermal recovery in 
different gases. Kinsinger, R.E.; Noeske, H.O. Apr 1977. 

From Symposium on new in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America (USA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
limiters and power circuit breakers. 

Results of experiments to compare the recovery speed (rate of 
rise of recovery voltage following current zero) of a variety of gases 
in a gas flow system are reported. A simple arc model which 
suggests the importance of a simple calculable gas property, the 
average rate of change of electrical conductivity with enthalpy 
density, as an indicator of recovery speed is also presented. Measure- 
ments were made of the thermal recovery speeds of a variety of 
gases in a single flow nozzle facility. The mathematical model for the 
arc in the thermal energy balance period around current zero is 
based on the following tions and approximations: cylindrical 
symmetry, constant and radially uniform pressure, local thermody- 
namic equilibrium, neglect of viscons and magnetic effects, neglect 
of kinetic energy density with respect to aay density, and 
neglect of axial variations and axial convection with respect to radial 
variations and radial connections. Comparison of the relative recov- 
ery speeds as calculated from the arc mathematical model with those 
measured in the experiment provides good support for the valve of 
the gas property used as an indication ee ae 
Although other factors must be considered in a full theory o 
thermal interruption (i.e., power loss rate, degree of A -~ ed 
circuit effects) this parameter should provide some guidance in 
searching for new gases for arc interruption. 


54245 (EPRI-EL—276-SR, pp 5.1-5.13) Fundamental studies of 
arc discharges as related to power circuit breakers. Whitman, A.M.; 
Cohen, I.M.; Ayyaswamy, P.S. (Univ. of Pennsylvania, Philadel- 
phia). Apr 1977. 

From Symposium on new co 
and power circuit breakers; 
America (USA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
eieeapanddeiees aeetauin 

Multi-dimensional arc modelling, the effects of convection 

and radiation, and both internal and circuit-coupled arc stability 
were studied with the objective of obtaining interruption criteria. A 
hyperbolic tangent function conductivity model has been verified as 
a good approximation against data generally as reliable. 
Equations for conservation of energy and charge for a two-dimen- 
sional, steady, planar arc were solved for heat flux potential and 
See 2 Soe aoe Arc thickness and heat 
flux potential increase as current increases and as electrode tempera- 
ture increases for a fixed current. These governing equations for an 
axially symmetric arc between hyperboloidal electrodes and stabi- 
lized by ellipsoidal walls have also been solved. Current-voltage 
characteristics, heat flux potential distributions, arc shapes, and heat 
transfer data were obtained. The blunter the cathode for a fixea gap, 
the larger the potential difference necessary to drive a given current. 
Also, the closer the wall, the larger the potential differ- 
ence for a fixed current. heat transfer increases with 
current and decreases with bluntness of the electrode. Both the 
constant property arc with one-dimensional electric field and the 
two-dimensional tanh conductivity arc with uniform axial mass flow 
field have been solved approximately by a Galerkin method. It was 

increased blowing 


mcepts in fault current limiters 
Buffalo, New York, United States of 


found that for a fixed current, reduces the arc 
thickness, decreases the arc and increases the power 
necessary to sustain the arc. foot of expen "The eubllty of 0 one 
the radiative emission coefficient o 

dimensional wall-stabilized arc in a 

investigated from both a linear theory (i size disturbances) 
ond Win ac ldaking calles aie oe ba Ee ae 


54246 CREEL 216 SE, Wo 9-1-0.) Mechta toretetown fe 
vacuum. Farrall, G.A. Apr 1977. 
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From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America ue (BA) (28 Sep 1969). 

Symposium proceedings: new concepts in fault current 
nara... and power circuit breakers. 

Electrical breakdown in vacuum is regarded as, essentially, a 
process dominated by the electric field at the cathode. The combined 
effects of electrode geometry and surface microstructure are consid- 
ered as they contribute to surface electric fields. Examined particu- 
larly are some of the electrode geometries and surface microstruc- 
tures which are relevant to vacuum interrupters. It is shown how 
these combined effects limit voltage withstand capability. 


54247 (EPRI-EL—276-SR, pp 15.1-15.7) New approach to high 
speed current limitation. Pflanz, H.M.; Clark, T.F.; Albani, O.J. 
(Phoenix Electric Corp., Boston). Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America = (SA) (28 Sep 1969). 

ymposium proceedings: new concepts in fault current 
mer... a power circuit breakers. 

Inherent shortcomings of known current limiting devices, 
employing current commutation onto a fusible element and/or to a 
resistor are discussed. Thus, the lack of high operating speed and 
high commutation voltage requires high speed sophisticated current 
sensing, fault anticipation and tripping to make up for lost time. A 
novel, low cost, high speed pyro-cutting technique overcomes these 
problems. A continuous current carrying element is cut at a linear 
rate of '/, inch ‘ew microsecond. A multiplicity of arc gaps with 
correspondingly high total arc voltage can thus be created quickly. 
Fast current commutation onto a fusible element is thereby accom- 
plished. Various applications are described. Accordingly, on low 
voltage —— the multiplicity of arc gaps is already current 
limiting, while on higher voltage applications a fusible element takes 
over the current limiting action following current commutation. On 
still higher voltage oe multiple series elements which can 
be typically graded by resistors are employed to achieve current 
limitation. High speed operation from sensing to the beginning of 
current limitation in less than 200 microseconds can be expected. 
Thus, even with relatively high current level fault sensing, low let- 
through can be achieved. Excellent apparatus protection with low 
let-through i*t and let-through arc energies, lower than heretofore 

ible, becomes practical with a protective link which does not 
inhibit the device's ability to carry high continuous current. The 
device is called a current limiting protector (CLP). 


54248 (EPRI-EL—276-SR, pp 17.1-17.19) Feasibility of a 
vacuum arc fault current limiter. Gilmour, A.S. Jr. (State Univ. of 
New York, _—- Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America m GRA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
limiters and power circuit breakers. 

The feasibility of a vacuum arc fault current limiter was 
investigated. This work is an outgrowth of the studies on the 
interruption of dc vacuum arcs that have been underway for several 
years. In those studies a magnetic field was used to interrupt or to 
control the current flow in a vacuum arc device. The configuration 
of the device is such that electron current is forced to flow, primar- 
ily, radially outward from the end of a relatively small rod s! 
cathode to a ring shaped anode. Control is achieved through the 
application of an axial magnetic field. For distribution circuit —_ 
cations of fault current limiters, it appears feasible to limit the fault 
current and to absorb the energy associated with the fault current 
limiting process in a single vacuum arc device of the type that has 
been under investigation at SUNYAB. In this device, the fault 
et ee ee ae te the axial magnetic field so that a 
self-limiting action would be achieved. Studies performed to date at 
SUNYAB have demonstrated the basic feasibility of this concept. 
The efforts at the present time are being directed toward increasing 
the voliage ility of the device. In addition, current interruption 
at substantial voltage and current levels is being investigated. Future 
efforts will be directed toward the development of compact bipolar 
devices. 

54249 ones EL—276-SR, pp 19.1-19.17) Protective relaying 
of fault current limiters. Gallen, T.F. (Philadel,hia Elec- 

. Apr 1977. 
ymposium proceedings: new concepts in fault current 
limiters and power circuit breakers. 

The app! of fault current limiters (FCL) may prove to 
be the most economical solution to the problem of constantly 
increasing short-circuit current levels on power systems. Because 
fault current limiters will modify short-circuit conditions to some 

ive relaying systems will be affected 

ication. At this state in the devel t of 

FCL’s, it is somewhat difficult to determine the specific effect that 
FCL’s will have on protective relays. For one thing the a nature 
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of a fault current limiter has not been established. Will they be 
circuits or switched circuit elements. Will they be resistive 
inductive. For the purpose of discussion, it was assumed that FCL’ 
are devices that switch elements into the circuit faster 

response time of protective relays and that the resulting currents 

sinusoidal. A brief description of each relay scheme is presented. 
Overcurrent relays, directional units, differential relays and distance 
relays are discussed, as well as, pilot schemes for transmission line 
protection, such as directional comparison, phase comparison and 
pilot wire. The implications of installing FCL’s in the hirer of 
each scheme’s protected zone is examined. In some instances, exist- 

ing relaying systems must be replaced by alternate relay schemes. In 
other instances, relay protection is improved. The reaction of exist- 
ing protective relays to pee gy ooo of fault current limiters on 
power systems is consid eee problems resulting from 
specific fault current limiter designs and applications are beyond the 
scope of this study. These problems must tbe examined carefully Pd 
relay application engineers and system designers to determine the 
appropriate solution. 


54250 (EPRI-TD—153) Evaluation of underground fault loca- 
tion techniques. Final report. Deltenre, R.W.; Schwarz, J.J.; W: 

H.J. (BDM Corp., Albuquerque, N.Mex. (USA)). Apr 1976. 15ip. 
Dep. NTIS, PC A08/MF AOI. 

The technical results of a study of existing and proposed 
underground fault location prem are presented. The require 
ments for fault location and currently used techniques are 
Methods for evaluating the effectiveness and cost of these methods 
are discussed. Recommendations are made for fabricating, 
and testing a prototype distribution (low voltage) location 


oD and a transmission (high voltage) fault location system. 
CL) 


AC SYSTEMS, EHV AND UHV 


54251 (CONS/2157—1) Impulse strength of distribution trans- 
formers under load. Final report, February 1975—September 
Kaufman, G.H. (General Electric Co., Pittsfield, Mass. (USA) ). 
1976. Contract EX-76-C-01-2157. 86p. Dep. NTIS, PC A05 
AOl. 


The General Electric Company was contracted by the 
Energy Research and Development Administration (ERDA) under 
contract No. E(49-18) 2157 to study the relationship in distribution 
transformers between impulse strength and load current. The evalua- 
tion of the impulse strength of distribution transformers by a new 
test technique which simulates in-service functional conditions is 
described. This unique test procedure includes the effect of different 
load currents and of rated 60 Hz voltage stress as well as the effect 
of precipitation cooling. Over 50 distribution transformers with a 15 
kV class insulation system were subjected to impulse breakdown 
tests; approximately one half of these transformers were tested in the 
new condition. oo half were — after _— loss a life of 50% 
during accelera aboratory aging. Specimen transft 
senting several USA manufacturers were purchased from five om five utility 
stockpiles. The possibility that gas bubble formation and/or accumu- 
lation within transformer windings may be a factor contri to 
transformer field failures was the subject of another study 
Visual observation and dielectric measurements were made on full- 
size distribution transformers and on special model coils in order to 
establish operating conditions which resulted in bubble Fnac one 
and a possible decrease in insulation breakdown strength. 
obtained during the aging and loading of sample transformers in- 
cludes: excitation and im losses before and after 
winding temperatures an 
function of load current; and oil characteristics before and after 
aging. Also described are the results of impulse tests under short- 
time overload conditions, and some data concerning the effect of 
moisture in the winding on impulse breakdown. 


54252 (EPRI-EL—276-SR, pp 2s 2.1-2. _ ARC thermal recovery 
testing of gas .; Kinsinger, R.E.; Miller, 


blast 
R.D.; Noeske, H.O. Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
wee (USA) (28 Sep 1969). _ 

In Symposium pt 
limiters and power circuit 

The utility of model interrupters for thermal interruption 
testing and the Bp era Hop the model hep to optimizing 
several parameters 0 interrupters respect to recovery 
asd oo Capel anti model interrupter used is a single flow dual 
pressure device and is used with a current injection-type synthetic 
Geek Gt con be cnnnS 9 ee 
This test facility was used to investigate the of interrup- 
tion speed on the frequency of the power current. Three phenomena 
ee ee ee the strong 
of thermal interruption speed on rate of change of current with time 
(I); Nozzle blocking effect that occurs when arc diameter at high 


: new concepts in fault current 
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current is large enough to fill the nozzle throat; and the effect of 
by electrode (or nozzle wall) vapor. 

for test condition identified a lar; 

at a fixed I has no influence on 
if blocking is avoided. The use of this test 
method allowed the isolation of both the effect of electrode vapor 
contamination and the blocking effect from the dI/dT effect of gas 
blast interrupters. Electrode vapor slowed the thermal interruption 
speed reduced by a factor of two. Interrupter optimization experi- 
ments made in both air and SFe showed a strong effect of upstream 
electrode to nozzle distance on interruption speed. Recovery speed 
in air increased in a 1/2” nozzle significantly with arc length up to 
ee 2” then leveled off. Recovery speed in air with a 1/2” 
nozzle increased slightly stronger than linearly with the pressure up 

a. 


(EPRI-EL—276-SR, mal ke 1-6.17) High density SF6 inter- 
rupters for 120 kA ostron, J.R.; Spindle, H.E. Apr 
1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America (USA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
natn and power circuit 

The of advanced performance interrupters is de- 
scribed. A 145 kV single-pressure interrupter module for the 120 kA 
rating was developed. The various aspects of interrupter design are 
separately discussed. The prior art is first reviewed with identifica- 
tion of additional information required to design an advanced perfor- 
mance interrupter. Liquid SFs and high pressure SFe gas were 
selected as two design app upon previous experience. 

wer test program, design and analysis of model interrupters, 

a material test program are described. These areas of investiga- 
tion satisfy the most important information requirements for design- 
ing an advanced performance interrupter. First, research was done 
oe the Avwahe roaches to provide answers to specific design ques- 
were selected for testing, arc photographs were 

pt and compared, and mathematical extrapolations were 
made. A power test program was determined to provide the re- 
quired new information to design a liquid and a gas interrupter. 100 


kA bus fault tests and 80 kA SLF tests will be made with sized 
model interrupters. A detailed testing program and procedure was 
defined for materials. Design alternatives were identified from the 
results of the mathematical extrapolations. A — selection was 


made based upon prior experience, and the most efficient interrupter 
design. The model interrupter a were generated and then 
analyzed to verify that they would obtain the required pressure and 
travel conditions. The design analysis led to refining the liquid 
interrupter model by adding an accumulator. The analysis of the 
high pressure gas interrupter model verified that two available 
pneumatic mechanisms were adequate. These two test models will be 
tested alternately on the same high power synthetic test circuit for 
direct comparison of results. 


— Saini on pp 7.1-7.12) Technology of 
interruption applied to transmission breakers. G: 


synchro- 
T-E Imperial Co Colmar, PA). Apr 1977. paktepesintgd 
- Apr 1 
Symposium on new comcagts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
era ay nb ny de 
ymposium : mew concepts in fault current 
muiitieeel wer Circuit breakers. 

The concept of SFs synchronous circuit breakers is 
presented and the main advan that are obtained when the 
pe ee = h to current interruption is utilized are empha- 

deal, Tae eiliiden twlatn Caen th on dhnened of o-ument Uwe 
crossing is considered; this possibility is discussed and the probability 
of such an occurrence is estimated. The operatin; perience ob- 
Ginad with on eadler vention of 0 qrasisenens ceocit tecsher, of 
the distribution voltage class, is briefly reviewed. The design criteria 
for the current zero sensor, Se es on > ae 
—- iven in conjunction some data of their performance 

are reviewed, and the criteria used for judging the 
Guibianaeebeleie imeatiss mane eina en aioae Limits of 
performance established during these tests also have been discussed. 


54255 ee eat. 10) Novel concepts of inter- 
for distribution and transmission circuit breakers. Votta, G.A. 
(1-T-E Imperial Corp., Comar, PA). Apr 1977. 
From ) Symposium on new ——- in fault current limiters 
and power circuit breakers; Buffalo, York, United States of 
Mantis CEEADES Sap 0). ee 
Symposium proceedings: new ts in it current 
mapimaninene datas ranig 
Modern power circuit breakers of today tend to use vacuum 
or SFe gas as the interrupting medium instead of air or oil. Vacuum 
interrupters generally involve a high velocity movement of the arc 


whereas SFe terrupters generally im involve a veloci' 
paren ge hg all quasi-stationary arc ag Tae yw 


ERA VOL. 2, NO. 22 


novel concepts explores the advantages of arc motion relative to a 
static SFs medium. This is accomplished with a magnetic field which 
is not in phase with the fault current. rp meng od vacuum 
and SFe, has relative advantages and disadvantages. The rene 
novel concept explores how the series combination of SFe and 
vacuum interrupters can make use of the advantages of both types of 
interrupters while avoiding their disadvantages. 


54256 (EPRI-EL—276-SR, pp 10.1-10.7) Are interruption tests 
on a 15 kV, 600 amp vacuum interrupter. Mukutmoni, T. (Univ. of 
Texas, Austin) Apr 1977. 5 
From Symposium on new concepts in fault current limiters 

and power circuit breakers; Buffalo, New York, United States of 
yt (USA) (28 Sep 1969). 

In ings: new concepts in fault current 
limiters and power circuit 


ee ee eee ee oe 0 600 amp 
vaccum interrupter are reported. The electrical stress during the 
interruption process was experimentally obtained as follows: a for- 
ward current (Io) whose magnitude can be varied was established in 
the interrupter with the interrupter contacts closed; the interrupter 
bs opened and the current is allowed to conduct through the 

sg ng with the contacts arcing; the current was off-commutated 
fan interrupter by switching-in a counter-pulse circuit; and 
after the “current-zero” was reac’ in the interrupter a forward 
—_ whose rate of rise (dv/dt) as well as the peak magnitude nL 
eS ee ne ee ee ee 
interrupt capability of the er under these circumstances is 
described. Some of the results obtained on a vacuum interupter are 
discussed. 

— a a re pp 11.1-11.9) Ratings and perfor- 

mance specifications for fault current limiters. Dodds, T.H. (I-T-E 
Imperial Corp., Colmar, PA). Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
sme ~ (USA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
limiters and power circuit breakers. 

It is pointed out that before a fault current limiter (FCL) can 
be + ot eed, 2 Se ee 


patie sa must be established. 

‘and specificatioes should be can itself be « difficult 

problem. Various problem areas in need of clarification are identified 

cab aeminuies questions relevant to them are asked. The purpose in 

identifying these areas and asking the questions is to stimulate 

ee eee © ee ee ae information 
other concerned 


from the utility industry and parties on these 
matters. 


54258 (EPRI-EL—276-SR, pp 12.1-12.9) Saute fault 
current limiter. Gray, K.E.; Fowler, D.E. Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America (USA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
limiters and power circuit breakers. 

A conceptual design for a fault current limiter, utilizing a 
pn ey pee element to commute the fault current into a oy 

ited. Technical feasibility was demonstrated b 
scaemsodindiaten ef Ge ceibdien A. cent entigels far a: 3 phase, 
145" V, 2 KA electrical system was presented with extensions 
to other values of parameters. Important advantages of such a fault 
ee ee eee oe eee 
the immediate future were indicated 


54259 (EPRI-EL—276-SR, pp 13.1-13.22) Controlled impedance 
fault current limiter. Paice, D D.A:; Bonk, J.J. Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit ; Buffalo, New York, United States of 
—_- Te (28 Sep 1969). 


: mew concepts in fault current 
limiters and power cu breakers 
The controlled impedance fault current limiter, CIFCL, in- 
cludes two inductors and two capacitors in each phase. Under 
normal load conditions the inductor and capacitor elements appear 
as two series-tuned low-impedance circuits connected in parallel. 
Thus under normal conditions current flows readily through the 
CIFCL which presents essentially zero impedance. Under fault 
cope 09 Sup penta ena 
appear as two impedance circuits 
series. Thus peceeeares Gees 
through the CIFCL which presen 
is eughd, toptnelty @.ib epebe, end he te talfeeaees 
iisqumat ean be te conswained to chent 12000 amperes pe 
145 kV system with capability of 121,000 amperes peak. 
state fault current is y controled to about 3 times system 
rated current. The 'L can be constructed using state-of. 
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being considered to implement the switching requirements. Tran- 
sient analyses have been conducted to determine circuit trade-off 
can be determined. Exact 
worst case conditions for the components are 
presented in power form and network performance results ob- 
tained on an analog computer (ANACOM) are given. Results from a 
research program which covered analysis of candidate circuit tech- 
niques, cost trade offs, system coordination studies, feasibility of 
Leo gee spark gaps and fabrication and testing of a 3-phase 10 

are presented. 


54260 (EPRI-EL—276-SR, pp 14.1-14.20) Current limiting con- 
ductor. Pflanz, H.M.; Clark, T.F.; Albani, O.J. (Phoenix Electric 
Corp., > Boston. Apr 1977. 
ymposium on new concepts in fault current limiters 

and power circuit breakers; Buffalo, New York, United States of 
America wis) (28 Sep 1969). 

Symposium proceedings: new concepts in fault current 
ae. end wer circuit breakers. 

‘ossible current limiting concepts are cataloged. The current 
limiting prone xtc (CLC), the inductance of which increases in 
response to the short circuit current, was selected because it prom- 
ised simple design, repetitive quae and outstanding service 
reliability. The design procedure for the CLC is developed, while a 
module design is analyzed as to its change of inductance and optimal 
use of copper and steel. The nonlinear differential equations describ- 
ing the electro-dynamic interaction of the CLC with the electric 
circuit are defined and solved by finite step integration. A peculiar 
beat pattern of the short circuit current was observed when consid- 
ering only the inductive change currents. It was found further that 
this “beat” of the current was eliminated as the iron losses of the 
CLC and the circuit resistance increase, while the airgap of the CLC 
was reduced in to the short circuit current. Thus, it is 
possible to reduce the first major asymmetrical loop of the prospec- 
tive short circuit current by a factor of two and to transit into a near 
symmetrical limited current within one cycle. In this latter phase the 
prospective short circuit current can be reduced by a factor of 5. 
These transient cases are illustrated with theoretical “oscillos- 
ketches.” An experimental fractional CLC was designed, built and 
successfully tested at the Boston Edison Company High Power 
Laboratory. The theoretical current limitations were confirmed ex- 
perimentally by more than 90 short circuit tests with prospective 
currents reaching 40,000 Ampere. These results are presented and 
disc The economics of 5 and 15 KV CLC’s are projected. The 


ussed. 
Pi yl reliable CLC promises the low risk development of full scale 
three phase devices by the linear extension of the low voltage 
fractional prototype design. 


54261 (EPRI-EL—276-SR, pp 16.1-16.15) Progress report on a 
switched 


resistor fault current limiter. Knauer, W. (Hughes Research 
Labs., Malibu, CA). Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America aay sate (28 Sep 1969). 

Symposium p1 ings: new concepts in fault current 
ee. and power circuit breakers. 

The development status of a fault current limiter for 138 kV is 
described. This current limiter is capable of inserting a resistor into 
the faulted line approximately 1.3 ms after fault begins. Its major 
components are: a fault sensing unit which determines type and 
magnitude | of the fault within about 400 us; a mechanical switch 
which carries the normal line currents while closed and which can 
be opened in about .8 ms when a fault occurs; an electronic inter- 
rupter in parallel with the mechanical switch which carries the fault 
current for about 100 ys to permit deionization of the mechanical 
switch; and a nonlinear resistor, also connected in parallel, which 
carries and limits the fault current after the interrupter has been 
turned off. At present, these components are being fabricated and 
integrated into a three-phase field unit. Tests in a 138-kV substation 
of the AEP power system are planned for spring of 1977. 


54262 (EPRI-EL—276-SR, pp 18.1-18.60) Developmental stud- 
ies of a current limiter using vacuum arc current commutation. Kimb- 
lin, C.W.; Slade, P.G.; Gorman, J.G.; Holmes, F.A.; Emtage, P.R.; 
Voshall, R.E.; or J.V.R. (Westinghouse Research Labs., 


ee A 
Sapaston on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 


ings: new concepts in fault current 

aes and power circuit breakers. 
Investigations into the use of forced instability of vacuum arcs 
to insert an impedance into the line during the fault current rise are 
. The ultimate objective is to limit a fault of 45 kA r.m.s. to 
20 kA r.m.s. in a 145 kV circuit. The pe feasibility studies have 
concentrated on evaluating the use of transverse magnetic fields to 
force current commutation. Arcs have been established between 
separating electrodes in vacuum, and the factors affecting subsequent 
arc current commutation into a parallel resistor and parallel capaci- 
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tor have been investigated at current levels to 10 kA. The experi- 
ments have been performed at low ac circuit 

demountable chamber, and at ac circuit voltages of 10 k 

using sealed devices. A high speed actuator was used, 
maximum instability current for an individual Bose device 

kA. Commutation ability was studied as a function of the magntidue 
of the applied transverse magnetic field, the magitude of the 

tance and resistance in parallel with the arcing device, the 
electrode spacing. 


54263 (EPRI-EL—276-SR, pp 20.1-20.12) Planning for fault 
current limiters on electric power systems. Evans, M.L.; Rothen- 
buhler, W.N. Apr 1977. 

From Symposium on new concepts in fault current limiters 
and power circuit breakers; Buffalo, New York, United States of 
America (USA) (28 Sep 1969). 

In Symposium proceedings: new concepts in fault current 
limiters and power circuit breakers. 

A review of short-range plans shows several 230/69 kV 
substations that may require extensive changes due to an increase in 
the short-circuit duty on the 69 kV buses. This increase in short- 
circuit current results when additional 230/69 kV transformers are 
added to the station, when transformers are replaced with larger 
units, or when generation is added at the 69 kV level. The i 
tion of fault current limiters to limit the short-circuit i 
from the 230/69 kV transformers is considered as an alternate to 
sectionalizing the buses or changing out the 69 kV circuit breakers. 
A specific p semen of fault current limiters on the 69-kV system 
of the Southern California Edison Co. is discussed. In the long 
range, it appears that the short-circuit current for prem Sivonen 
will continue to increase, resulting in a greater need for current 
limiters. In addition, it is eae that fault current limiters will 
become part of an overall integrated plan of short-circuit coordina- 
tion for both existing and new facilities. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


54264 (CONS/1420—1) Superconducting cable system. 
mary report, November Retggrm 1975. Meyerhoff, R.; Moihara, 
H. (Union Carbide La0FT. Oop Fig = N.Y. ox May peg 
Cortract EX- 76-C-01- 2 


current losses, and heat leak. Fault current testing was never at- 
tempted. Major dielectric problems were encountered 
operation of this system at 138 kV. Ac loss data on small samples 


* electroplated niobium and a preliminary cost estimate by the con- 


tractor indicated that this type of cable system pe be attracti 
for moving large blocks of power if an overall system 
developed that would meet utility system needs. Based on R 

to date, a conceptual design was generated for the rigid 

rigid cryogenic enclosure, helium-spacer insulated supercond 
cable system. The design parameter values that are included in 
report and the cost estimate represent values that the contractor 
believes could be achieved with continued development; they are 
based on the results of full-scale laboratory tests or extrapolations 
from smaller scale laboratory tests. None of these values have been 
demonstrated to be valid in a full-scale rated power test. The test 
data on the voltage withstand of the dielectric spacers in pressurized 
liquid helium were unacceptably low, a factor of 3 to 4 below the 
anticipated value. 


54265 (CONS/2104—1) Resistive cryogenic cable, phase III. 
Final report, April 18, 1974—March 31, 1977. (General Electric Co., 
Schenectady, N.Y. (USA). Power Generation and Propulsion Lab. 
1977. Contract EX-77-C-01-2104. 266p. (SRD—76-056). Dep. NTI 
PC Al2/MF A0l. 

Work performed during 3 years of research on development 
of a foam-insulated underground cry: Sa gone power transmission cable 
is reported. Information is incl ic envelope 
investigation; evaluation and —_ study of e! insulation; test 
system specifications; and le system Song and cost studies. 
(LCL) 


54266 Electric conductor consisting of 

conductors. Penszynski, P. (to Siemens A.G., wen 
F.R.); Siemens A.G., Muenchen (Germany, FR). ye ) 
Patent 2,307,242/C/. '29 Jul 1976. 5p. (In German). 

The invention concerns an electrical conductor, oe 
for 3 phase AC tanealesion, <th se tee SeeOe Se 
several superconducting individual conductors and an outer 
tor concentrically surrounding the inner conductor made of individ- 
ual super-conducting conductors. The individual conductors have an 
elliptical cross-section, where the ratio of major to minor axis is at 
least 3, and the major axis is at right angles to the radius of the inner 
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conductors. The individual conductors consist of aluminium of great 
purity. and are provided with a covering of niobium. 


54267 Process for determining faults in a section of line of an 
electrical supply network to be monitored. Born, E. (to Siemens A.G., 
Berlin (Germany, F.R.); Siemens A.G., Muenchen 


(Germany, 
F.R.)). G) Patent 2,339,932/C/. 26 Aug 1976. 7p. (in 
German). 


The invention concerns a process for ining faults in a 
section of line of an electrical supply network to be monitored. 
process uses for this, which are derived from | 
voltage and line current and are taken from the line via 
formers. An auxiliary voltage is formed derived from ev 
cycle of the line current, which determines the monitoring in 
per half cycle. The fault finding is carried out in the moni 
interval, whose start follows at a time interval of at least half a cy: 
of the line current from the start of the previous monitoring in a 
For distance measurement, a control signal is produced, if the 
differential voltage produced from a line voltage and from line 
current (according to the line drawing) passes through zero with the 
Soe pete 1 in monitoring period in Tn which the fault finding is 

out. 


54268 Counter-flow cooling of a transmission line by ee 
helium. Morgan, G.H.; Jensen, J.E. (Brookhaven National Lab. 
Upton, N.Y. (USA)). Cryogenics; 17: No. 5, 259-267(May 1977). 

The task of cooling a superconducting power transmission 
line in which the ‘go’ and ‘return’ Sronuin of Gbamalineds Vike ere 
in thermal contact through the cable dielectric is examined both 
analytically and using an exact numerical solution to the flow 
equations with real helium properties. Temperature and pressure 
distributions are given for level and inclined terrain, an acceptable 
range of dielectric thermal conductivity is established, and the 
theoretical minimum refrigerator power is computed; the latter is 
compared with power computed for a real refrigerator. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 54700 


54269 wicea Lessons from early experience in reactor devel- 
os len, W. (Rand Corp., Santa Monica, Calif. (USA)). Sep 
76. -_ (CONF: 7609136—1), ‘Corp., Santa Monica, CA. 

From Workshop on institutional alternatives for breeder reac- 
tor development ; McLean, Virginia, United 
States of America (USA) (8 Sep 1976). 

This with several issues in U.S. reactor develop- 
ment and demonstration experience. The focus is on the period 
between 1946 and 1963 during which the Atomic Energy Commis- 

sion (AEC) guided early reactor research and development (R and 
D) and conducted the Power Reactor Demonstration Program. 


54270 Design and eneton of a radioactive tracer for the 
investigation of solids in gas-solid fluidized beds. Kolar, Z. 
(Interuniversitair Reactor Instituut, Delft (Netherlands)); Bohle, W. 
(Technische Hogeschool Twente, Enschede (Netherlands)). Radio- 
chem. ome Lett.; 27: No. 5, . 293-298(1976). 
2 figs.; 2 refs.; 1 tab. 

Some requirements for a tracer suitable for the study of solids 

mixing patterns in fluidized bed reactors are discussed. A labelling 
ated © declined Wet on ten ote rption from solutions by 
which it was possible to prepare ‘In (or sup(113m)In) labelled 
er ee eens eee anes The 

jure takes about 3 hours to accomplish one it. Activ- 
ity recoveries between 91% and 101% (average 949% ) were obtained 
for water and 0.04M HCI with all In-concentrations with 
of ey solutions of carrier free material where less indium was 
recovered. 


54271 There is no alternative. Franzen, L.F. VDI (Ver. Dtsch. 
Ing.) —~ 30: No. 40, 28(Oct 1976). (In German). 


Since the discovery of nuclear fission in 1938, great efforts 
have been made in research and development for the peaceful use of 
nuclear power and its exploitation as a new energy source. On the 
one hand, nuclear reactors which already make a contribution to 


power stations, so that we are prepared for the si 
tribute which may have to be paid for this advance. This article i 
designed to be a constructive contribution to the theme ‘the exten 
sion of nuclear power’. 
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54272 Power generation in my a ey Ft N.T. 
(Electricity ly Commission, Ji + ae (South Anon 
Trans. S. Afr. Inst. Electr. Eng.; 67: No. 11, 325-331(Nov 197 
Siatbiionteeen axtalibes nee aT re oe supply 
industry in South Africa. The most evident of these has been the 
increase in the size of units. Escom has recently placed 
orders for 600 MW units. In South Africa, with its large i 
reserves of cheap coal, there was no need to rush into a nuclear 
Bee ee ae 

serious study of nuclear power generation was not undertaken 
penne ae Nady age gw ted power which is becoming 
very important is the control of pollution and protection of the 
environment. 


54273 White paper on atomic energy in fiscal 1976. Genshiryoku 
Hakusho; No. 51, 1-228(Dec 1976). (In Japanese). 

Amidst the current energy stringency, the role of nuclear 
energy is extremely important. Nuclear power and its safety and 
people's understanding are the major aspects. With emphasis on the 

progress of governmental measures taken, the white paper as an 
annual report for 1976 is presented: nuclear power generation, 
nuclear fuel cycle, pe wy nuclear power safety and environ- 
ment preservation, advanced reactors and nuclear fusion, nuclear- 
jar seg pw utilization of radiation, basic research, nuclear power 
industry, cooperation. 


54274 Nuclear power: a special New Society survey. White, D. 
New Soc. (London); 39: No. 756, 647-650(31 Mar 1977). 

Opinion Research Centre were commissioned to carry out a 
special national survey into attitudes towards nuclear power. The 
survey was based on a representative quota sample of 1081 adults 
a and over, interviewed in Great Britain between 11 and 14 

h 1977. The questions invited opinions concerning the building 
of more nuclear power stations in Britain, safety of nuclear power 
stations, radioactive waste disposal, the theft of plutonium to make 
atomic weapons, and sabotage. The results are analysed. 


54275 Nuclear power and public policy. Flowers, B. J. Br. Nucl. 
Energy Soc.; 16: No. 2, 113-121(Apr 1977). 

From BNES meeting; London, UK (2 Dec 1976). 

eee OS es nee Os Se ees oe ee 
Commission on Environmental Pollution ‘Nuclear Power and the 
Environment’, is explained by the then Chairman of the Commission, 
who elucidates on various sections of the report and replies to some 
of the criticisms which followed its publication. Attention is drawn 
to other recent concerned with the environmental risks 
and problems of nuclear power, particularly the report of the Fox 
Commission on the Uranium Environmental Inquiry, in 


The For Commision studied the problems of ste 
sean sehaceliientns ts anckamener duel oak te antianis tee 
quoted. In conclusion, some personal recommendations are made as 
to the steps which the British Government should take, in regard to 
safeguards, waste management and designing against sabotage and 
natural disasters. upon nuclear power should be re- 
duced. Commercial reactor a should proceed with- 
out undue haste and on a European basis 


54276 Map of the world’s nuclear power plants. Nucl. Eng. Int.; 
22: No. 256, posite p. 64(Apr 1977). 

A pull-out wall chart is presented showing on a coloured map 
the locations Cae meee: eet geen ee oe icating the 
type of reactor and number of units. information is also included 
in an accompanying table which lists the stations alphabetically. 
54277 ee oA ee ee Gig ree a 
Energy Agency, bey ogy ey ‘Westfae- 

Elektrizitaetswerk A.G., Basen (Germany, ER); Teller, E. 

Livermore Lab.). 


lisches 
(California Univ., Livermore (USA). La 
Nucl. Eng. Int; 22: No. 256, 25-36, 73(Apr 1977). 
Personal reflections after twenty one years of nuclear power 
are presented by a number of those who were international figures in 
. Lessons learnd, achieve- 
or the future are discussed in 


power station achievement in 1976. 
Howles, L.R. (Nuclear Power Co. (Whetstone) Ltd. (UK)). Nucl. 
Eng. Int.; 22: No. 256, 61-63(Apr 1977). 


make a steadily increasing contribution to energy supplies in many 
countries since the last review, in April/May 1976. Figures for 
electricity generated are available for all nuclear power stations in 
the western world for the 
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54279 Quality assurance for operating nuclear power plants. 
Shewski, W.J. (Commonwealth Edison Co., Chicago). Trans. Am. 
Nucl. Soc.; 26: 417-418(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54280 TUV quality assurance program for the German nuclear 
. Lindackers, K.H. (TUV Rheinland, Cologne). Trans. Am. 
Nucl. Soc.; 26: 418-419(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54281 NRC li tractor vendor inspection program. 
Howard, E.M.; Vetter, W.E. (Nuclear Regulatory Commission, Ar- 
lington, TX). Trans. Am. Nucl. Soc.; 26: 419-420(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 





54282 Periodic technical audit of operating nuclear power plants. 
Harding, N.H.; Wood, K. (Associated Nuclear Services, Surrey, 
Eng.). Trans. Am. Nucl. Soc.; 26: 515-516(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54283 ENDF/B-IV fission product cross sections: absorption 
buildup in thermal reactors. Wilson, W.B.; England, T.R.; Stamatela- 
tos, M.G.; LaBauve, R.J. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 26: 592-594(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 54428, 54461, 54471, 54473, 
54474, 54568, 54570, 54585, 54586, 54587, 54596, 54602, 54609, 
54610, 54627, 54628 


54284 (BNWL—2189) Verification of fuel centerline thermocou- 
ple readings through response to linear power decreases. Lanning, 
D.D.; Hann, C.R. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Apr 1977. Contract EY-76-C-06-1830. 54p. Dep. 
NTIS, PC A04/MF AOl1. 

A method is presented whereby the true value and 95 percent 
confidence limits for fuel centerline temperatures are estimated from 
fuel thermocouple response to a linear decrease in rod power. 
Furthermore, it is shown that for moderate power decreases, these 
estimates are independent of uncertainties in the fuel rod thermal 
properties (including its gap conductance). The estimates are also 
independent of the absolute values of the initial thermocouple read- 
ing and power level. Data is presented from power decreases on the 
U.S. Nuclear Regulatory Commission, Battelle Pacific Northwest 
Laboratories <a IFA-431 in the Halden reactor. The reactor 
power was linearly decreased approximately 20 percent in 30 sec- 
onds on several different occasions. The one-sided 95 percent confi- 
dence limits on centerline temperature from analysis of these runs 
varied from 67 to 292°C, depending on the run, the rod, and the 
power level. However, in 33 of the 40 cases examined, thermocou- 
ples agreed with the estimated true value centerline temperature 
within 80°C. Future work is recommended which could narrow the 
confidence limits and provide an independent measure of the fuel-to- 
cladding gap conductance. 


54265 (BNWL-SA—5962) GAPCON-3: a computer code to ana- 
lyze the path-dependent thermal and mechanical lormance of nucle- 
ar fuel rods. Mohr, C.L.; Lanning, D.D.; Panisko, F.E.; Stewart, 
K.B. (Battelle Pacific Northwest Tike. Richland, Wash. (USA)). 
Aug 1976. Contract EY-76-C-06-1830. 29p. (CONF-760997—5). 
Dep. NTIS, PC A03/MF AO01. 

From The behaviour of water reactor fuel elements under 
accident conditions; Spaatind, Norway (13 1976). 

GAPCON-3 provides an integrated and mechanical 
analysis of a reactor fuel pin in terms of its path-dependent power 
history. It is designed to handle the axial and radial variations in 
power, temperature, and fuel cladding mechanical interaction, nor- 
mally encountered in LWR fuel. It provides detailed information 
regarding temperatures, stresses, and strains depending upon the 
mesh size selected and the needs of the user. The code uses a finite 
element formulation for the mechanical analysis and includes the 
effects of creep, plasticity, and anisotropy. The steady state thermal 
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calculations are based upon the method of weighted residuals 
and use a finite difference formulation for treating the 

transient thermal dependence. The fuel behavior models i 

relocation, swelling, and densification as Beni as power 


snalyeia spplicelions. A trelasl gable an 2 aeOuaae 
will require 8 to 10 seconds per time step for solution. 


Lage granny Fs Implications of utilization 
a on the transition from a aes economy to a breeder 
y. Newman, D.F.; Fleischman, R.M.; White, M.K. 
Pacific "Northwest Labs., Richland, Wash. MUSA) Feb 1977. Con- 
tract EY-76-C-06-1830. ‘Bp. (CONF-770554—2). Dep. NTIS, PC 
A02/MF AOl. 

From Conference on the plutonium fuel recycle; Miami, 
Florida, United States of America (USA) (2 May 1977). 

The plutonium interface between the LWR and LMFBR fuel 
cycles is examined for typical nuclear growth projections both with 
and without plutonium recycle in LWRs. In order to guarantee a 
fuel supply for projected LMFBR growth rates, significant multiple 
Pu recycle in LWRs will not be possible. However, about 78% of 
the benefit of multiple plutonium recycle between now and the turn 
of the century is seaiined by cue seayele end es Saeeeeena ees 
MOX for the LMFBR. LMFBR 
ed based on accumulation of 
used to estimate the amount of plutonium recovered from LMFBR 
fuels and determine the residual LWR plutonium required to meet 
LMFBR demand. The stockpile of LWR produced plutonium in 
spent MOX is sufficient to fuel the LMFBR until commercial 
LMFBR reprocessing can be justified. After that time, recycle of 
plutonium in LWRs will be significantly limited by a 
LMFBR demand for LWR plutonium due to the projected fie 
LMFBR growth rate. LWR reprocessing requirements are estimated 
for the assumed condition that LWR plutonium recycle is not 
approved, but the LMFBR is still pursued as an energy option. The 
uncertainties presented by this condition are addressed qualitatively. 
However, in our judgment these uncertainties in the plutonium 
market would likely delay LMFBR growth to levels significantly 
below current projections. 


54287 (NEDO—20939A) Lattice physics methods 
Martin, C.L. (General Electric Co., San Jose, Calif. (USA). Boiling 
Water Reactor Systems Dept.). Jan 1977. 56p. Electric Co., San 
Jose, CA. 

The GE Lattice Physics System was ga gh to be the 
principal reactor-physics design tool 2 yim It has 
sively compared shown tec mr 
provement over the previous design por tng This report documents 
many of the experimental comparisons made. 


54288 Suppression of power output peak. 3-3. Naito, Y. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). pp 93-100 of In Present status and problems 
reactor neutron study. Tokyo, Japan; Atomic Energy Society 
Japan (1976). (In Japanese) 

With the permissible maximum linear power output 
some attempt is made to minimize the power output i 
flattened power distribution in order to raise power 
The means of suppressing radial and axial power 
factors and local power output peaking factor for L 
scribed. The method is essentially through the 
of fuel, absorber and moderator which constitute reactor core. 
The local peaking factor concerns the water gaps after control- 
are withdrawn around fuel assemblies. 


54289 QS eS Se ee 
ating stations. Oda, E.; Uchida, K.; Fujimura, S.; Ohya, 
ukawa Electric Co. Ltd., Tokyo (Japan)). FAPIG (Tokyo); nS 81 
48-56(May 1976). (In Japanese). 

The cables of class 1E used for nuclear 
been strictly required to be flame retardant. Standard 383 has 
been instituted for such cables, which mainly requires the radiation 
resistance test and the pressure and tem resistance test for 
the simulation of loss of coolant accident, and firing test with the 
cables hanged to vertical trays. Though these tests are slightly 
different for PWR, BWR and HTGR, the requirements are ex- 
plained in detail. ee ee porn yprersc=* ne 
Judgement on the degree heb sane and of 


when the fire yng include 
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type power reactor in Japan. 
——— Trade and Industry, Tokyo 
. 6, 35-42(Jun 1976). (In Japa- 


As for the nuclear power generation in Japan, 12 reactors, 
6600 MW, are in operation, and 16 reactors, 14190 MW, are under 
construction or in preparation. Since the oil crisis, the expectation of 
nuclear energy is large in Japan which lacks of energy resources, 
and as the target of the development, 49000 MW at the end of 1985 
was shown. Light water reactors were developed in U.S. and 
imported into Japan. Effort has been exerted to learn the technol- 
Ogies and the domestic production of the reactors was projected. 
For the time being, the light water reactors are the mainstay of 
nuclear power generation in Japan, accordingly in order to improve 

i of technical 


54290 _ Development of light water 
Takahashi, H. (Ministry 


pn ag Genshiryoku Kogyo; 22: No 


development. The power output of standard nuclear power plants is 
800 MW and 1100 MW. 


54291 Operating experience. Reports from world nuclear power 
station sites. Nucl. Eng. Int.; 22: No. 256, 64-67(Apr 1977). 

In this second section of reports from the world’s nuclear 
power station sites, a very brief summary is given of experience 
gained from stations which have been in commercial operation and 
those recently commissioned. The reactors, which are listed under 
country, included: Pickering NGS-A, Phenix, Rapsodie, Obrigheim, 
Brunsbuettel, Biblis 4.3 Wuergassen, Gundremmingen, Stade, Raja- 
sthan, Takahama 1 and 2, Mihama 1, Mihama 2, Tokai 2, Tsuruga, 
Borssele, Muehleberg, Prototype Fast Reactor, Hinkley Point B, 
Hunterston A, Hunterston B, Port St. Vrain, ea San Onofre-1. 


54292 Maintenance Commonwealth 
Edison. Wandle, N.E. (Common Edison . %. Chicago, Il. 
(USA)). Nucl. Eng. Int.; 22: No. 256, 55-57(Apr 1977). 

The method of outage maintenance for the Commonwealth 
Edison nuclear power stations is described. The main principles of 
procedure are discussed and are then illustrated by application to the 
Dresden-3 reactor. The key elements considered are organisation, 
planning, assignment of responsibility, communication, schedule and 
budget control. 


54293 Oxygen monitoring and control in BWR plants. Pearl, 
W.L.; Kassen, W.R.; Sawochka, S.G. (Nuclear Services Corp., 
Campbell, CA). Trans. Am. Nucl. Soc.; 26: 429-430(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54294 Water chemistry characterizations of the boiling water 
reactor. Miller, A.D. (General Electric Co., San Jose, CA); Burley, 
E.L.; Snyder, D.T.; Selby, K.A. Trans. Am. Nucl. Soc.; 26: 430- 
431(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54295 BWR multirod critical power reproducibility tests at dif- 
ferent facilities. Matzner, B. (General Electric Co., San Jose, CA); 
Eklund, R.; Nylund, O. a Am. Nucl. Soc.; 26: 465(Jun 1 

From Transactions o! f the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54296 Gap conductance in reactor fuel elements. Loyalka, S.K. 
(Univ. of Missouri, Columbia). Trans. Am. Nucl. Soc.; 26: 466- 
467(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54297 CORSE 0 Ont Ganpet Gate emeatiy Guftien oxte 
for LWR analysis. Ahlin, A.; Edenius, M. (AB A i, Nykoep- 
ing, Sweden). Trans. Am. Nucl. Soc.; tage ; 

From Transactions of the American N sear Gusiety 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 54284, 54285, 54286, 54288, 
54289, 54291, 54296, 54297, 54422, 54427, 54461, 54462, 54471, 
54473, 54474, 54509, 54510, 54512, 54516, 54524, 54568, 54569, 
54570, 54571, 54574, 54583, 54604, 54609, 54610, 54618, 54620, 
54621, 54622, 54623, 54624, 54625, 54628, 54635 


54298 (BNL-NUREG—22652) Inelastic analysis of finite length 

and depth cracked tubes. Reich, M.; Le ae ry Ng Gardner, D. 

(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 

- 7 ee 16. 12p. (CONF- —16). Dep. NTIS, PC A02/ 
AOl. 

From 4. international conference on structural mechanics in 
reactor technolo; Francisco, California, United States of 
— ge Gane 1977). 

team generator tube failure can at times result in reactor 
atten lems and subsequent premature reactor shutdowns. Typi- 
cal steam generator units contain thousands of long straight 
tubes with U-bend sections. These tubes are primarily made from 
alloy 600 and their sizes vary between oy a oa /," C. 905 cm and 
2.223 cm) in diameter with nominal thicknesses of 0.043” to 0.053” 
(0.109 cm to 0.135 cm). Since alloy 600 (and the previously used 304- 
SS tubes) are ductile, high toughness materials LEFM (linear elastic 
fracture mechanics) criteria do not apply. This paper concerns itself 
with the prediction of the failure pressures for typical PWR steam 
generator tubes with longi finite length and finite depth 
cracks. Only local plastic overload failure is considered. 


54299 (CONF-760822—P1, pp meet Operating experience 
with the testing of iodine adsorbers on up systems of the 
Belgian PWR power plants. Deckers, Be Sigh Ps P.; Trehen, L. 1976. 

From 14. 4 US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The in situ test method of iodine adsorbers used in France and 
Belgium has been developed by the French Atomic Energy Author- 
ity (CEA). Iodine 131 (in the form of elemental iodine or as methyl 
iodide) is injected in Oe ee 
the filter decontamination factor (DF) is derived from up-stream 
down-stream samplings. The main results obtained on Belgian hon 
are given considering two view points: aenuplinee ef Gb teal 
and periodic testing. The results obtained are discussed in terms of: 
comparison of DF obtained by in situ and by laboratory measure- 
ments on activated carbon sam oa om of air flow rate and 
relative humidity of the air flow ugh the adsorber; determination 
of ventilation air flow from measurement of injected versus retained 
iodine as a possible cross check; and ageing of tested adsorbers. 


54300 _— 760822—P2, pp 761-783) Standardization of air 
cleanup systems for nuclear powerplants. Nicolaysen, E.; Carey, KE; 
Wolak, J.J. (Gibbs and Hill, Inc., New York). 1976. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, — States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 


The Gibbs and Hill, Inc. (G and HI) approach to standardiza- 

tion of the air cleanup systems serving the controlled access areas in 

water reactor (PWR) powerplants was developed in the 

designing a succession of § gy ey including Fort 

Calhoun Unit 1, Angra Unit 1, C. Almaraz Units 1 and 2, 

Comanche Peak Units 1 and 2, Fort Calhoun Station Unit 2 and the 

G and H standard plant. The G and HI designs emphasized operabil- 
ay, maintainability, quality, testability, redundancy, 

and operation convenience at minimum cost. The later designs have 

been strongly influenced by Nuclear Regulatory Commission (NRC) 

R Guide 1.52. All designs have, to some extent, been 

i ey Coeiinens cena 00 Se Gores Sates Se 


Ti 
A03/MF AO1. 


The BOUFFON 08 experiment consisted of the circuit irra- 
diation in the Siloe reactor of the and the 15 x 15 


rod with a seal defect simulating a faulty solder (weld). The 
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tions of power, temperature, and pressure were typical of PWR 
conditions. The fission products clweed by the faulty rod and the 
presence of a water cooling circuit have been analyzed using sam- 
ples. The y-activity was essentially due to the volatile fission prod- 
ucts; it progressively increased over the course of 25 days of 
irradiation by the rod and reaches 30 to 35 curies per kW of nuclear 
waste. Over the course of the test, the activities radiated by the tube 
circuits were one to two orders higher than those that uniquely 
correspond to the nuclides that were present in the water: the iodine 
and noble gases were deposited on the walls and this deposit was 
continuously resupplied by the circulating water. At the end of 
irradiation, secondary ruptures were apparent at the level of the fuel; 
these were revealed by a gross increase in the concentrations of solid 
fission products and by the abnormal distribution of radioactive 
nuclides in the fuel. 
pms on techniques in assessment of nuclear reactor 
(Commissariat a l’'Energie Atomique, Brussels 
Seas oe pp 83.51 — In Generic techniques in systems reliability 
assessment. Henley, E.J.; Lynn, J.W. (eds.). Leyden, The Nether- 
lands; Noordhoff International (1976). 

From NATO Advanced Study Institute on generic tech- 
— in systems reliability assessment; Liverpool, UK (17 - 28 Jul 
1 ; 

, Reliability methods allow one to perform a functional and 
logical analysis of various reactor systems; then follows a oo 
investigation about the equipments and their failure risks. 
appropriate reliability data, it is possible to assess with a sufficient 
accuracy the probability of failure of the systems and then the 
probability of an accident. 


54303 Digital simulation for nuclear once-through steam gener- 
ators, Chen, A.T. Knoxville, TN; Univ. of Tennessee (1976). O66. 
University aty Micsolians Order No. 77- 10,757. 


Mothecation! models for calculating the dynamic response of 
the Oconee type once through steam generator (OTSG) and the 
integral economizer once through steam generator (IEOTSG) was 
developed and presented in this dissertation. Linear and nonlinear 
models of both steam generator types were formulated using the 
state variable, lumped parameter approach. Transient and frequency 
responses of system parameters were calculated for various perturba- 
tions from both the primary coolant side and the secondary side. 
Transients of key parameters, including primary outlet temperature, 
superheated steam outlet temperature, boiling length/subcooled 
length and steam pressure, were generated, compared and discussed 
for both steam generator types. Frequency responses of delta P/sub 
s//deltaT/sub pin/ of the linear OTSG model were validated by 
using the dynamic testing results obtained at the Oconee I nuclear 
_ station. A sensitivity analysis in both the time and the 
requency domains was performed. It was concluded that the math- 
ematical and computer models developed in this dissertation for both 
the OTSG and IEOTSG are suitable for overall plant perfor- 
mance evaluation and steam generator related component/system 
design analysis for nuclear plants using either type of steam gener- 
ator. 


54304 Thin wall welded titanium tubes for jine condenser and 
heat exchanger. Ito, H. (Kobe Steel Ltd. Gapan)). FAPIG (Tokyo); 
No. 81, yf ee ea 1976 Le in pene. 

in and Italy, the intention of using 
titanium A totally for the aot othe cooled with sea water in 
nuclear power stations and securing tight, leakless condensers is 
expressed. Especially in PWR nuclear power stations, the operation 
of leakless condensers can eliminate expensive condenser deminera- 
lizer, and it is also connected to the measures of preventing second- 
ary corrosion on the heating tubes of steam generators. In Japan, 
welded titanium tubes have been used as the measures to ammonia 
attack in the air-cooled zone of condensers, but recently, the signifi- 
cance of constructing all titanium condensers is recogni in the 
— of environment preservation. Thin walled, welded titanium 

can endure polluted sea water corrosion, deposit attack, sand 
erosion and biofouling, and high flow velocity of sea water can be 
used. The physical and mechanical properties of titanium tubes are 
compared with those of aluminum brass, 7/3 cupronickel and SUS 
316 steel. Titanium tubes were examined carefully regarding buck- 
ling and vibration because they are very thin as compared with 
copper alloy tubes. They are sufficiently safe to buckling, and the 
distance of supporting plates must be somewhat shorter to avoid the 
resonance with rotating machines. Cathodic protection is required 
when titanium tubes are fixed on copper alloy tube plates. 


54305 Development of nuclear power and the resolutions of the 
XVth Congress of the Communist Party of Czechoslovakia and of the 
XXVth of the Communist Party of the Soviet Union. Neu- 
mann, J. (Ceskoslovenska Komise pro Atomovou Energii, Prague). 
Tech. Pr.; 28: No. 7, ae Jul ade 2 (In Czech). 


development of nuclear power produc- 
tion in Ceetnoclovakis and in the other countries of the Council of 
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Mutual Economic Assistance are analyzed. The preparedness of the 
Czechoslovak industry oe SS ee ee 
nuclear power plants with WWER a evaluated. Atten- 
— is also a a and possibill 
nents or pasiont poner annem 
or the use of the thermonuclear reaction for power production. 


54306 ee oe Lee 
Maslo, R.M. (Electronic Associates, 
USA); Hyer, F.K. (Aero 
pp 795-803 of In Sim yaene. Proceedings 8th - 
AICA ——, Delft, 23-28 Ae 1976. Dekker, L. (ed.). Amster- 
dam, The Neth ae aes 

From 8. AICA se on p neck of systems; Delft, 
se G3 - - 28 Aug 1 
Sicetion of byte siancnthia tehitaees bsmaliins 
ta. da ly heated fuel element is presented. Simulation was 
used to insure that the electric 


water reactor. 


54307 Void fraction and incipient point of boiling during the 
subcooled nucleate flow of water. Unal, H.C. 
(Nijverheidsorganisatie TNO, -Zuid (Netherlands). Cen- 
traal Technisch Instituut TNO). Int. J. Heat Mass Transfer; 20: No. 4, 
409-419(Apr 1977). 

Void fraction has been determined with high-speed photogra- 
phy for subcooled nucleate flow boiling of water. The data obtained 
and the data of various investigators for adiabatic flow of steam- 
water mixtures and saturated bulk boiling of water have 
correlation is estimated to be 27.5, which covers the 
conditions: geometry: vertically orientated circular 
lar channels and annuli; pressure: 2 » 15.9 age mas veloc 
388 to 3500 kg/m?s; void fraction: 0 to 99%; h 
0.0047 to 0.0343 m; heat flux: adiabatic and 0.01 220 MW/nt The The 
— of the contetion : en to erm 5%. The value inf 
the so-called distribution (or flow) parameter been experimen’ 
ly determined and found to be equal to 1 for a vertical small- 
diameter circular tube. The incipient point of boiling for subcooled 
nucleate flow boiling of water = been determined with 
photography. The data obtained and the data available in 
ture have yielded a correlation which covers the following condi- 
tions: geometry: plate, circular tube and inner tube-heated, outer 
tube-heated and inner - and outer tube heated annulus; oa 0.15 
to 15.9 MN/m% mass velocity: 470 to 17355 ‘m?s; oo 


diameter: 0.00239 to 0.032 m; heat flux: 0.13 to 9.8 
ing: 2.6 to 108 K; material of hea heating surface: stainless ‘ 
nickel. The accuracy of the correlation is estimated to be 27. se. 
54308 Designing for easy maintenance in Germany. Eitz, A.W.; 
Wahl, D.J. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (Germany, F.R.)). Nucl. Eng. Int; 22: No. 256, 52-55(Apr 
1977). 

The approach of RWE in es for simpler maintenance 
and reliability for nuclear power systems and components is consid- 
ered. Procedures used in planning, erection and start-up of Biblis A 


are described. Delays encountered with both Biblis A and Biblis B 
are discussed. 


54309 Response of 

shells to external flow. Au-Yang, M.K. (Babcock Wilcox, 

Lynchburg, VA). J. Fluids Eng.; 99: No. 2, 319-324(Jun 1977). 
Te  Tsnat ceeke ened daseodemy tue qamedeeee 

coaxial cylindrical shells is studied theoretically. mae 

tions of motion for free msn forced-damped ania are 


forces arising from an 

the coupled system can then be red to an equi 

cylindrical shell. However, the effective force padg 

alent single cylinder, as well as its natural frequencies 

damping ratios, are all modified from the corresponding unco' 
values. The response of the system can then be predicted by estab- 
lished methods in epee random vibration anal: 


analysis of hydraulically coupled internal components of a — 
ized nuclear reactor but is general enough to find 
other engineering disciplines. 


54310 Floating nuclear plants: a general overview. Mittl, R.L.; 
Brandt, F.W. (Public Service Electric and Gas Co., Newark, NJ). 
Trans. Am. Nucl. Soc.; 26: ton 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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54311 Manufacture of floating nuclear power plants. Turner, J.E. 
Jr. (Offshore Power Systems, Jacksonville, FL). Trans. Am. Nucl. 
Soc.; 26: 421-422(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54312 — of operations with W steam generators. 
Malinowski, D.D.; Fletcher, W.D use Electric Corp., 
Pittsburgh). ca "Am. Nucl. Soc.; 26: pir 1977). 

; From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54313 Operating tm Babcock and Wilcox nuclear 
steam supply system. Bell, M bye Fen nn P.A. (Babcock and 
Wilcox Co., Lynchburg, VAD "Trans. Am. Nucl. Soc.; 26: 425- 
426(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54314 Control of **Co dissolution during refueling shutdowns of 
ee ee Sener Naeem, 1-9. (Westing- 
house Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 26: 426- 
429(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54315 Steady-state thermal analysis of PWRs by a simplified 
method. Moreno, P. (Massachusetts Inst. of Tech., Cambridge); Liu, 
ae E.; Todreas, N. Trans. Am. Nucl. Soc.; 26: 465-466(Jun 
1 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54316 Iodine spiking phenomenon in water reactor 
coolants. Chubb, W.; Piplica, E.J.; Lutz, R.J. (Westinghouse Electric 
Corp., Pittsburgh). "Trans. Am. Nucl. Soc.; 26: 517-518(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54317 ee, 6 Oe ener eee or. 
tectors under PWR conditions. Allison, C.M.; Quapp, W.J. (EG and 
7 ~ Inc., Idaho Falls, ID). Trans. Am. "Nucl. Soc.; 26: 524(Jun 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, Ww USA (12 Jun 1977). 


54318 Extended inverse kinetics for monitoring reactor 

parameters. Rozek, T.J. (Combustion Inc., Windsor, 

CT); Kerlin, T.W. Trans. Am. Nucl. Soc.; = 5 6-537Jun 1977). 
From Transactions of the American Nuclear Society 1977 

annual meeting; New York, NY, USA (12 Jun 1977). 


54319 nn eames te iene of aetier 
RD). dn ing (NC K. (Bechtel Power Corp., Gaithersburg, 
g (N.Y. 47: No. 7, 47-S00ul 1977), 

Nuclear Unit Power Plant System 
(SNUPPS) isthe frst sucesfl attempt by's group of wits 
standardization of nuclear power plants in the United States. It is a 
ee a aen aims, tn Sour Cawent chute, by 0 
group of five utilities. With design and procurement of 
equipment and materials being sixty percent complete and construc- 
tion work started at two of the four sites, the project is well along in 
successful standardization. This article outlines the approaches and 
methods used in successful standardization. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 54291, 54441, 54672, 54806, 54863 


International conference 
reactor fuel elements; Derteion, Eagles England, U 
See CONF-730912—. 
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The influence of chemical environment on high-temperature 
motes ee h eS ee ee 
rials used in gas-cooled and sodium-cooled nuclear reactors. 
lar attention is given to phenomena associated with oxidation, sur- 
face depletion of solute ts, carburization, and decarburization. 
Behaviour is shown to be sensitive to the oxygen tial of the 
environment. Most metallic elements oxidize in air, -based cool- 
ants, and steam, giving complete surface coverage with oxide scale. 
In HTR helium and FBR sodium coolants, the effective oxygen 
partial pressure is low. > insets Cains ates Oa tee 


importance of the various os depends on 

surface reaction zone in relation to the cross-section of the compo- 
nent or test specimen. The thermodynamic — gov 
count ainaste tne te enallin’ dive an Goatiens Uf a 
oxygen and fission products released from the fuel, although 

reactions are complicated by irradiation effects. Various ong sting 
processes have been identified. 


— Metallurgical problems of the He-to-He heat exchanger 

for advanced HTR’s. Huddle, R.A.U. (Commission of the 
Communities, Petten (Netherlands). Joint Nuclear Research Center); 
Fricker, H.W. (Sulzer Bros. Ltd., Winterthur (Switzerland)). Rev. 
Int. Hautes rie Refract.; 13: No. "4, 212-216(1976). 

From 1. Petten colloquium on advanced ———- 
material: technological and industrial aspects; Petten, N lands 
(29 - 30 Jan 1976). 

An attempt is made to assess the need for an intermediate heat 
exchanger, to indicate the nature of the problems involved, and to 
discuss the metallurgical problems to be studied if appropriate alloys 
are to be developed. If the estimates given are realistic it would 
suggest that a major effort to eliminate the intermediate heat ex- 
changer is desirable. 


54322 Seanad Seve etme Sten De aoe, SS 
nen. (Present status of research and development of a multi-purpose 
high-temperature gas cooled reactor in JAERI (1976 edition)). Tokyo, 
Japan; Japan Atomic Energy Research Inst. (1976). 82p. (In Japa- 
nese). 

, Research works in JAERI, mainly in the past year, on the 
development of a multi-purpose high-temperature gas cooled reac- 
tor, are described with emphasis on the experimental one 
designed at present: ee ee ee 


heat output 50 MW, outlet gas temperature 
fuel particles in lhite blocks and two loops of coolant with 
intermediate heat exc’ 


54323 (GERHTR—165) Study of particle movement in conical 
fluidized beds using the tracer method. J.; Gyarmati, E.; 
Nickel, H. (Kernforsch: Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorw le und Heisse Zellen). Jan 1976. 
Translation of JUL—1266. 66. 113p. Dep. NTIS, PC A06/MF fm. 
Work performed States—German High Tem- 


a method is described which 
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rods arranged on the outer absorber rod rings. Further ibilities 
for changing the density of occupancy are the subject of this claim. 


54325 Finite element creep buckling analysis of shallow spherical 
shell. Yagawa, G.; rag™ N.; Ando, Y. (Tokyo Univ. (Japan). 
Faculty of amet —_ ances Lo Gakkai Rombunshu; 42: No. 


359, = 
e thin wall a dhe waded to the continuous load not 
man "the Static critical buckling load may buckle after the lapse 
of critical time by the effect of creep. Recently, for the design of 
high temperature reactors, the creep buckling analysis of the struc- 
tures soi 7 tg required as prescribed in ASME Boiler 
and Pressure Vessel Section 3. The creep buckling analysis of 
spherical shells up to the moment just before buckling with 
the program for axially symmetric thin-walled shells was reported in 
the previous by the authors. In this study, the analysis was 
extended to buckling, and elasto-plastic creep buckling analysis 
was carried out. The creep buckling phenomena of partial spherical 
shells fixed at the periphery and subjected to uniform outside pres- 
sure were clarified by the analysis. As the results, it was found that 
the mode of static elastic buckling of partial spherical shells was 
hopping buckling, and that the outside pressure had to exceed a 
certain critical value to cause the noaging, & buckling by creep. From 
the result of the creep buckling analysis takin, iB plastic properties into 
account, it was found that the extension of plastic region cS tee 
contributed to cause the hopping buckling by creep. 


54326 First stage conceptual design of the experimental multi- 
purpose high temperature gas cooled reactor. Kobayashi, Y.; Izaki, T.; 
Hayashi, S.; Iino, T.; Ueno, Y. (Kawasaki Heavy Industries Ltd., 
nes) (Japan)). Kawasaki Giho; No. 61, 9-15(Aug 1976). (In Japa- 
nese 

describes the first stage conceptual design of the 
ar. multi-purpose high temperature gas cooled reactor, the 
design study carried out under contract to the Japan Atomic Energy 
Research Institute in fiscal year 1974. It was conducted by the 
collaboration of four domestic nuclear industry groups, with the 
First Atomic Power Industry Group (FAPIG) as the main contrac- 
tor. This design study was carried out on the basis of the preliminary 
conceptual design of the reactor which was finished in the preceding 
fiscal year. Emphasis was placed on the system design and the 
structural design of the main components, followed by a more 
detailed evaluation of structural integrity. Summarizing the design 
study which is expected to provide useful information for use in 
_ establishing ob yee for the next design stage, this paper describes 
the outline of the reactor plant and some design features. 


54327 Method of manufacturing block-shaped fuel ele- 
ments for temperature reactors. Huschka, H.; Herrmann, F.J. (to 
Nuklear ie und -Metallurgie G.m.b.H). German(FRG) Patent 
2,208, as Nf 7 Oct 1976. 7p. (in German). 


figs 

Prismatic block-shaped fuel elements for high-temperature 
reactors with cylindrical bores for incorporation of nuclear fuel 
inserts (consisting of coated fuel particles and graphite matrix) often 
have a gap between graphite block and fuel insert inhibiting heat 
transfer. According to the invention this can be avoided if the heat- 
treatment of the pressed fuel insert is applied only after the insert is 
already placed in the bore of the graphite block. In addition, the 
composition of the graphite powder is chosen so that after heat 
treatment, the gap between cylindrical bore and fuel insert required 
for filling has di and no new gap will form during oper- 
ation of the reactor. It is of advantage if the graphite pressing 
powder consists of natural graphite with about 15% binder shares. 


(ORNL-tr—4358) Working program for 1977—1979. 
(Kernforschi e Juelich GmbtH (Ger (Germany, F.R.)). Mar 
1977. Translation of IB—1/77. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

The further development of spherical fuel elements with 
improved retention of fission products, and their testing under loads 
which occur in the core of the PNP reactor, as well as the prepara- 
tion and selection of suitable German graphite for the PNP reflector, 
are the focal i of the HTB wor! programs. Particle develop- 
ment, fuel t development, graphite development are 
described. 

54329 Magnox availability increasingly vital to Britain. Brown, 
V. (Central Electricity Generating Board, Gloucester (UK). Old- 
bury Nuclear Power Station). Nucl Eng. Int; 22: No. 256, 50- 
52(Apr 1977). 
Britain's nine Magnox stations are producing more electricity 
ly than the country’s oil-fired stations. Continuing to 
achieve 75 "load factors with ageing plant raises special prob 
and underlines the importance 0’ station staff capable of 
initiating solutions and obtaining licensing approval. Each reactor is 
examined biennially. The replacement of corroded cable clips on the 
thermocouple cable assembly at Oldbury is described to illustrate 
how component failures have been rectified by station staff. The 


NUCLEAR POWER PLANTS 5647 


almost negligible failure rate of the Magnox fuel elements also 
illustrates how these stations maintain and enhance productivity. 


54330 Oxidation of carbon monoxide in nuclear reactor coolants. 
Gliddon, B.J.; Hotchkiss, R.C.; Roberts, R.A. (Central Electricity 
Generating Board, Sou uthampton March’ 
Labs.). J. Br. Nucl. Energy Soc.; 16: No. 2, 143-151(Apr 1977). 
Carbon monoxide in AGR and some circuits is 
oxidized catalytically in order to control its concentration. Experi- 
ments to determine the form of the rate expression and the magni- 
tudes of the catalyst rate constants are described. The oxidation rates 
for both platinum and palladium catalysts were found to obey an 
expression postulated by veges [« = PB inectya y Both 
chemical kinetics and gas film diffusion infl erall oxidation 
rates under AGR operating conditions. An expression which allows 
for combined chemical and diffusional rate control is derived to 
predict recombination unit performance. 


54331 

procedures at CEGB nuclear power 

lard, P.J.; Thompson, I.M.G. {Central  Gullon EP. toee 
Berkeley (UK). Berkeley Nuclear Labs.); Goldfinch, E.P.; 

C. (Central Electricity Generating Board, London (UK). Nuclear 
Health and Safety Dept.). J. Br. Nucl. Energy Soc.; 16: No. 2, 177- 
186(Apr 1977). 

The development of comprehensive bere pe models de- 
scribing the complex route from source to man has enabled detailed 
studies of the environmental consequences of hypothetical reactor 
accidents to be undertaken. The early development of emergency 
monitoring procedures at CEGB nuclear power stations is outlined, 
and the recent application of computer techniques in order to 
introduce improvements in the established procedures is discussed. 


54332 Future of the high temperature reactor. Shepherd, L.R. J. 
Br. Nucl. Energy Soc.; 16: No. 2, 123-130(Apr 1977). 
Lecture sponsored by the British Nuclear Energy Society and 
given at the Institution of Civil Engineers, 18 November 1976. 
The characteristics of the high temperature reactor which, in 
combination, lead to a high degree of safett and also to considerable 
development potential are described. The very satisfactory experi- 
ences gained from Dragon, Peach Bottom and the AVR =: raha bed 
reactor, particularly in relation to helium wooned tl pata 
structure and fission product retention in coated 
discussed in some detail. Future p. considered are arte use of 
commercial steam cycle HTRs, the gas turbine HTR and the possi- 
ble use of process heat. The medium and long-term role of HTRs is 
finally examined. 


54333 Space shielding cross sections for pebble-bed high-tempera- 
ture reactors. Stamatelatos, M.G.; LaBauve, R.J. (Los Alamos Scien- 
tific Lab., NM). Trans. Am. Nucl. Soc.; 26: 600-601(Jun 1977). 

From Transactions of the i Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


54334 Dev gre — for bang —_ 
shima, I. (Fuji Electric “2 Ltd. onsh 2iocney 194 
Kawasaki Factory). FAPIG (Tokyo); 8 No. 81, 2-1 y ined 
Japanese). 

set as is es ce 
fuel can be exchanged during operation 0! reactor, aiming at 
the high rate of operation and the fuel cycle of plutonium self- 

machine takes out or inserts the fuel 


dures. The operation of the machinery within 
and those concerning the transfer chute is carried out remotely 
the central control coon tg computer control. 


of a feedback control system in 


54335 
Haelg, R.; Kueffer, K. (Nordostschweizerische 
Baden). Nucl. Eng. Int.; 22: No. 256, 57-60(Apr 1977). 


An important factor has 
system of feedback costrcl aad attestion to staff motivation 
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and equipment performance at On- 
tario Hydro. oa Hydro, Toronto (Canada)). 

Nucl. Eng. Int.; 22: Ne 256, 45. 1977). 
ro ee -PHW units of Ontario Hydro 
have demonstrated that high productivity can be achieved in nuclear 
the factors that have helped have been sound 


main « In addition impor- 
tance is attached to the setting and monitoring of quantified perfor- 
mance objectives. 


54337 Nuclear fuel bundle design with reduced void -— 
Roshd, M.H.M.; French, P.M.; Jones, R.T. (Atomic eee of 
Canada Ltd., Chalk River, Ontario). Trans. Am. Nucl. Soc.; 26: 603- 
~~, 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 54286, 54320, 54450, 54463, 
54511, 54576, 54577, 54578, 54579, 54580, 54581, 54584, 54605, 
$4606, 54614, 54626, 54631, 54632, 54633, 54673, 54771, 54777, 54798 


54338 (BNL-NUREG—50650) Compilation of references, data 
sources and analysis methods for LMFBR primary piping system 
components. Reich, M.; Esztergar, E.P.; Ellison, E.G.; Erdogan, F.; 
Gray, T.G.F.; Wells, C.W. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Mar '1977. Contract EY-76-C-02-0016. 93p. Dep. NTIS, PC 


i design 
sis has been initiated in December of 1976. This is the first of a series 
of reports, the aim of which is to provide a critical review of the 
theories of fracture and the application of fracture mechanics meth- 
ods to life prediction, reliability and safety analysis of piping compo- 
nents in nuclear plants undergoing sub-creep and elevated tempera- 
ture service conditions. 


54339 (CONF-770611—13) Feasibility of denatured LMFBR’s. 
Burns, T.J.; Bartine, D.E. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 6p. ay ah — PC A02/MF AOI. 
rom American Nuclear Society ; New York, 

New Yor, United States of Amarin (O (USA) aon as tH: 
posed nae sible cy So meme of -~ safe er 
as a possible means for some 0 eguard 
concerns of the nuclear fuel cycle. In such a fuel, the fissile compo- 


ummarizes the 
study ok bape od 
foe! (™°U diluted with avenging 


jp (COO—2245-34) Coolant mixing in LMFBR rod bundles 
outlet mixing transients. Progress report, September 1, 
1976—November 30, 1976. Todreas, N.E.; Golay, M.W.; Wolf, L. 
(Massachusetts Inst. of Tech., Cambridge USA). Dept. of Nuclear 


Engineering). 1976 Contract EY-76-S-02-2245. 215p. Dep. NTIS. 
PC A10/MF AOl. 


— M.; Adamson, M.G. (Ener, 
wu ~~ 1977. Contract EY-76-C-03-0893-014. 37p. . 


examination of 


mixed-oxide fuel rods show a 
tendency for cesium, molyodenum elutum, and ine fiance 
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less steel are actively being considered as possible advanced cladding 
materials. Results are presented for an initial scoping study of the 
dogpes of Caras eee we ee ee 
Oe ee 
a reference cladding alloy (20% cold-wo Type-316 stain 
less steel). 
pens pe eves D Computation for nuclear ——— 
core analysis. V D.R.; Fowler, T.B.; 
Petrie, L.M. (Oak Ridge National Lab., Tenn. an “97. 
ee 'W-7405-ENG-26. 18p. Dep. NTIS, AOS/ME AO 
oa rt documents a system which pa. ete 
codes as modules developed to evaluate nuclear reactor core perfor- 
mance. The diffusion theory approximation to neutron transport may 
be applied with the VENTURE code treating up to three dimen- 
sions. The effect of exposure may be determined with the BURNER 
code, allowing depletion calculations to be made. The features and 
ee are discussed and aspects common to the 
computational modules, but the latter are documented elsewhere. 
User input data requirements, data file management, control, and the 
modules which perform general functions are described. Continuing 
develo tt and implementation effort is enhancing the analysis 
ility available locally and to other installations from remote 


a (ORNL/TM—4573) Measurement of the transient re- 

of thermocouples and resistance thermometers using an in situ 
method. Carroll, R.M.; Shepard, R.L. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 45p. Dep. 
NTIS, PC A04/MF AO1. 

A loop-current step-response (LCSR) method was developed 
to measure, in situ, the transient response of temperature sensors, 
such as thermocouples and resistance thermometers. In this method, 
a sensor is heated with an electric current, and the time dependence 
of cooling is analyzed when the current is turned off. The cooling 
analysis is mathematically transformed into an equation to predict 
the transient response of the sensor to a change of external tempera- 
ture. The method was verified for a limited class of sensors by 
comparing the predicted transient response with that measured after 
plunging the sensors into hot water. The transient responses of 
sheathed, insulated junction, Chromel/Alumel thermocouples of 
various diameters were measured with the sensing junction in flow- 
ing sodium at temperatures from 180 to 600°C. 

oo Oy wm. Nondestructive evaluation of creep-fa- 
an interim report. Nickell, R.E. (Sandia Labs., Albu- 
oe NMon (USA)). Feb 1977. Contract EY-76-C-04-0789. 32p. 

see a Dep. NTIS, PC A03/MF AOI. 

In view of the uncertainties involved in designing ae 
creep-fatigue failure and the consequences of such failures in 
nuclear components that operate at elevated temperature, the possi- 
bility of intermittent or even continuous non-destructive examination 
of these components has been considered. In this interim some 

preliminary results on magnetic force and ultrasonic uation of 
creep-fatigue damage in an LMFBR steam generator material are 
presented. These results indicate that the non-destructive evaluation 
of pure creep damage will be extremely difficult. A set of biaxial 
creep-fatigue tests that are (as to discriminate between various 
failure theories is also described 


54345 (SAND—77-0297C) Creep buckling analysis of shells. 

Stone, C.M.; Nickell, R.E. (Sandia Labs., ee 

(USA)). 1977. Contract EY-76-C-04-0789. 17p. (CO —11). 
Dep. NTIS, PC A02/MF A0O1. 

veectoF 4 international conference on structural mechanics in 

r techno San Francisco, California, United States of 
‘America (USA) (is ‘hae 1977). 

The current study was conducted in an effort to determine 
the degree of conservatism or lack of conservatism in current ASME 
oe ees ele Ce ae In the 
Sp Go GuannEk Gets cf iiie vediine avllies aes 
ing n solution of creep buckling problems. It was 
demonstrated that a nonlinear finite element code could be used to 
solve the time-dependent buckling problem. A direct method of 
me was presented which proved to be computationally efficient 

provided answers which agreed very well with available analyt- 
ns Skee ee Se ee 8 eae 
paneer Uf Uiisenenp ala taies evan 





NOV. 30, 1977 


that current use of design load safety factors is not equivalent to a 
safety factor of ten on service life for low creep exponents. 


54346 (TID—27701/1) Liquid Metal Fast Breeder Reactor: con- 
ceptual plant design, 1000 MWe. Volume I. Executive summary. 
(Rockwell International Corp., Canoga Park, Calif. (USA); Burns 
and Roe, Oradell, N.J. (USA). B Reactor Div.). May 1977. 
Sven .. EY-76-C-03-1145;EY-76-C-03-1142.  104p. (FBR—77- 
° 
A synopsis of the conceptual design and performance charac- 
teristics of a 1000-MWe Liquid Metal Fast Breeder Reactor 
(LMFBR) ato ae power plant is presented. The reactor 
core utilizes (O2 fuel and UO, breeder elements, in a “bull- 
seye” ES aye to improve overall breeding, fuel cycle econom- 
ics, and safety characteristics. The large reactor vessel (49 ft in 
diameter and 57 ft deep) is resistant to seismic disturbances, and 
rovides a number of inherent safety features. These include: (1) 
high thermal inertia, (2) accommodation of an in-vessel, diverse, 
natural-convection Decay Heat Removal System (DHRS), and (3) 
dual in-vessel reactor inlet pipes for each of the three loops. All 
three primary loops include an inducer-t mechanical pump with 
excellent low- HH characteristics (maximum 30-ft head require- 
ment). Utilizing the inducer-type pump results in smaller piping and 
pump sizes. The three intermediate loops each utilize a mechanical 
pump with a standard centrifugal impeller. The steam generator 
system employs the “hockey stick” modular units, which operate in 
a once-through mode. The Decay Heat Removal System consists of 
three heat rejection paths—the normal, backup, and diverse decay 
heat removal paths. This diverse-redundant decay heat removal 
system is an important design feature which provides in-depth assur- 
ance of core cooling capability under all conditions, and therefore 
enhances concept licensability. 


54347 (TID—27701/2) Liquid Metal Fast Breeder Reactor: con- 
ceptual plant design, 1000 MWe. Volume II. Plant description. (Rock- 
well International Corp., Canoga Park, Calif. (USA); Burns and Roe, 
Oradell, N.J. (USA). Breeder Reactor Div.). May 1977. Contract 
EY-76-C-03-1145;EY-76-C-03-1142. 841p. (FBR—77-3(Vol.2)). . 

A general plant description for the PLBR conceptual design 
is presented. The outline includes site characteristics, reactor core, 
heat transport systems, engineered safety features, instrumentation 
and control, electric power, auxiliary systems, power conversion 
systems, buildings and structures, radioactive waste management, 
radiation protection, and summary safety analyses. 


54348 (TID—27701/3) Liquid Metal Fast Breeder Reactor: con- 
ceptual plant design, 1000 MWe. Volume III. Plant/systems trade 
studies. (Rockwell International Corp., Canoga Park, Calif. (USA); 
Burns and Roe, Oradell, N.J. (USA). Breeder Reactor Div.). May 
wap EY-76-C-03-1145;EY-76-C-03-1142. 213p. (FBR—77- 
3(Vol.3)). . 

Trade studies used in the conceptual design of the PLBR are 
presented. The outline includes trade study methodology, overall 
my studies, reactor system studies, reactor support system studies, 

eat transfer system studies, steam generator system studies, auxil- 
iary system studies, balance of plant studies, and structures and 
equipment arrangement studies. 


54349 (TID—27701/4) Liquid Metal Fast Breeder Reactor: con- 
ceptual plant design, 1000 MWe. Volume IV. R and D 
(Rockwell International (Usd. Park, Calif. (USA); Burns 
and Roe, Oradell, N.J. (USA). a Reactor Div.). May 1977. 
Contract EY-76-C-03-1145;EY-76-C-03-1142. 148p. (FBR—77- 
(Vol. 4 
An assessment of the engineering, development, and proto- 

po phn component testing required to reduce uncertainties and techni- 

risks (unreliability, unavailability) concerning PLBR components 
— very low levels is presented. 


54350 (WARD-RB—3045-18) Radial blanket flow orificing test- 
ing: calibration tests. Geiger, H.M.; Meess, D.C.; Schmidt, D.K. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). Apr 1977. Contract EY-76-C-02-3045-004. vp. . 

Flow resistance coefficients were hydraulically determined 
for a matrix of complex multihole orifice stack ——— which are 
generic to LMFBR fuel and blanket assemblies. The empirical 
i developed from the test data provide the reactor designer 

ith additional guidance for extrapolation of flow resistance coeffi- 
aa for geometries other that the many geometries tested. 


(WARD-SD—3045-4) Effects of nonuniform geometry 
and welding on piping elbow design. Thomas, K. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Apr 
1977. Contract EY-76-C-02-3045. Sip. 

tion of the sensitivity ‘of piping elbows to geometri- 
cal and material nonuniformities is necessary for assessment of 
alternate manufacturing procedures and to aid the selection of fabri- 
cation technique. Various processes are used in practice including 
machining, forming and welding. Machining produces the highest 
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quality product, but is by far the most expensive. In order to achieve 
el of structural integrity at minimum cost, it is 
nonuniformities 


54352 High-voltage electron microscope studies of 
Buswell, J.T.; Fisher, S.B.; Harbottle, J.E.; rp wor Central 
Board, of In 
ysi a E. (ed.). 
London; Metal Society (1975). 
From International conference on metallurgy of 
reactor fuel elements; Berkeley, England, we Ose. Sep 1973). 
See CONF-730912—. 
The nucleation and growth of voids has been studied during 


their formation in a high-vol electron microscope (HVEM). 
Specimens of stainless steel, -based ys, and pure nickel 


have been studied. Experiments to investigate the influence of speci- 


can lead to enhanced void n 
swelling ‘sone 


ae work ork sugges that the swelling resistance of 

low effective gas content and ‘oo phe 
concentration miagite su liapedhens ineker Seti aseaiteaaraa 
loys during reactor irradiation. There is no evidence of a saturation 
in the swelling of type 316 steel at doses up to 100 dpa. 


i ( itsubishi Atomic Power i ‘ 
Japanese Patent 1976-91 ,494/A/. 29 Jan 1975. 7p. (In Japanese, 
A shield device is described for opening and closing a great 
opening in a relay tank within a hot cell for temporarily 
storing a nuclear fuel. device is simplified in and 
can perform the opening and closing operation in simple, ive 
and quick manner. A biological shield is positioned 
opening of a nuclear fuel storage tank to render an actuator inoper 
ative. A sealing plate, which is S vel aaa by a plurality ality of 
sup rt rod devices from the on prompt A aero 
respect to the biological sae in contact with 
weablont teak Gepeah cea an peripheral edge 
to form an air-tight seal therebetween. In order 
or ieieoantiy. pousnue Se opines bon at 
is horizontally pressed by a pi rod thereof. 
plate is moved al the line by the end 
in the support rod devices and as a consequence, piate i 
away from the resilient seal in the peripheral edge of the opening. 


54354 Method of sodium in a freeze zone. Masuda, S.; 
Itami, K. (to Hitachi Ltd). Japanese Patent 1976-101,697/A/. 5 Mar 
1975. 5p. (in Japanese). 

A 


sodium in the freezing zone in a sodium drain circuit of 2 sodium 
cooled fast breeder reactor by varying the quantity of heat added in 
the axial direction. Napa meg endgame pons bagrne 
in the drain duct of a sodium drain circuit of a sodium cooled 
speed breeder reactor is varied in the axial direction by arranging 
winding pitch of a fusion heater such as an electric heater or 


of the primary cooling system and is greater on 
the side away the main cooling loop, thereby permitting 


effective absorption of the thermal expansion potion for tafe fusion 
when soli sodium is fused. 


54355 Heating structure for heating machine and pipes in reactor 
cooling systems. Seki, K.; Abe, K. (to Hitachi Ltd). Japanese Patent 
1976-104,200/A/. 10 Mar 1975. 4p. (In Japanese). 

A method is described for heating machine or piping uniform- 
ly by the provision of a convection control plate which ly cut 
off heating air. A fixed band is mounted externally aes ap 
heater disposed in parallel with the surface of machine or pi 
at 0 te en et ee Ae 
a convection control portion are provided thereon Sas 
vection of the heating air thereby rendering a temperature difference 
within the machine or piping uniform. 


54356 Current status of sodinm-cooled fat fast breeder reactor devel- 
Bevelopment Corp, Tokyo’ o Jamey op 247269 of In, Prosesdings 
of US/} on fa pale reactor Ls 4 ro age 
Hiroaki ‘edo Alba Tora, Japan; Tokyo Univ. ; 
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From ee 100). seminar on fast pulse reactors; Tokai, Ibar- 
aki, a (19 Jan 1 

‘wo okie fast reactors are being developed in 
Japan, an experimental fast reactor, called “JOYO", now —— 
ee tae 2 Cereans Sx Seater senior of MWe, 
ON. under the check and review by the Government. 
A variety of R. and D. works are being carried out all through the 
prego including PNC, JAERI, universities and industries. O- 
Center of PNC is the center for undertaking 
development of the fast breeder reactor. It comprises 
engineer 50 MW Steam Generator Test Facility, sodium component 
test facilities, and post-irradiation examination facilities, etc. The 
current status of both "JOYO” and “"MONJU” and R. and D. 

activities are introduced. 


54357 Forecasting operation capability of sodium-cooled fast re- 
actor oxide fuel elements. Golovnin, I.S.; Likhachev, Yu.I. At Energ. 
( — eo es 1, 27-37(Jan 1976). (In Russian). 

19 ffigs.; for En; translation see the journal Sov. J. 
At. BE ay 


Basic parameters affecting operation capability of sodium- 
cooled fast reactor oxide fuel elemnts have been determined, princi- 
ples for selecting their optimal values proposed, and basic phenom- 
ena arising in oxide fuel elements p va. operation considered. 
Dynamic models of thermally stable and sturdy design of fuel 
elements and criteria for estimating operational reliability based on 
theoretical considerations and experimental data on the behavior of 
materials in and outside of reactors have been selected. 


54358 Development of fast breeder reactor in Japan. Suzuki, Y. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
= Genshiryoku Kogyo; 22: No. 6, 30-34(Jun 1976). (In Japa- 
nese). 

In Japan, which lacks of energy resources, the development 
of fast breeder reactors is absolutely necessary, and it is promoted 
powerfully as a national project since 1967. The experimental reac- 
tor Joyo of 100 MW thermal output was completed, and the func- 
tional test is carried out now. The prototype reactor Monju is the 
power-generating reactor of 300 MW¢(e), and its coordinating design 
is in progress now. In case of Monju, sufficient consideration was 
given especially to the seismatic design. The researches on reactor 
physics, structural equipment, measurement and control, sodium 
technology, fuel materials, safety and steam generators are carried 
out to support the project. 


54359 Thermal properties of simulated fuel pin for FBR. Takaha- 
shi, Y. (Sukekawa Electric Co. Ltd., Tokyo (Japan)). Genshiryoku 
Kogyo; 22: No. 8, 43-48(Aug 1976). (In Japanese). 

The development of simulated fuel pins for an FBR is re- 
viewed from the bap me of the thermal properties of the heater 
element and thermal insulator. The fundamental structure of the 
simulated fuel pin a oe he ts basic equations for heat transfer are 
presented in the first part. An equation for the ratio of the local 
electric resistance at the top end of the heater to the average 
resistance is derived in the second part. An equation for the thermal 
load distribution is given in the third part together with the experi- 
mental results on the axial distributions of e resistance and 
thermal load and the temperature distributions of the heater element, 
one as eee Se heat flux was 283 W/cm?. 

As for the thermal insulator, the thermal conductivity and the 
electric resistance of some insulators are given as functions of 
temperature. The thermal stress of the heater element is analyzed in 
the fourth part. In the fifth part, some analysis is made on the 
realization of a heater with cosine heat flux distribution. 


54360 C-scope under-sodium viewer for sodium-cooled fast breed- 
+ gee wa, T.; ae gh Iguchi, T.; Taguchi, J.; Takagi, 
pay oh. Ltd., Kaw asaki, Kanagaw. wa 
Cupar) Research «Bn llhcng Center). Toshiba Rebyu; 31: No. 
9, are. 1976). (In Japanese). 
A C-scope under-sodium viewer has been developed for 
monitoring the interior of sodium-cooled fast breeder reactors. Con- 
of a transducer that emits and receives ultrasonic waves under 
sodium, a mechanism that drives the transducer under liquid 
sdum and an age dplaying scons seeetene (a00°e 
Squid od its aq a pry igh-temperature 
fen oa eaaateny sion tet ae: te ft the 
continue operation (at the 
highest) sodium for more than a month; (2) the driving 
though it was the first of the kind appearing in Japan, has been 
proved that it could continue operation for a week under 300°C 
sodium; (3) the image displaying section, in spite of the low speed of 
ee eae Cals Gigey Gainend daw enem, 
Seas a was as Clear as that in room-temperature 
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pp 561-566 of In Liquid metals, 1976. Evans, R.; Greenwood, D.A. 
(eds.). Bristol; Institute of a 1977). 

From 3. internatio conference on liquid metals; Bristol, 
UK (12 - 16 Jul 1976). 

The Harwell carbon meter (HCM) provides a continuous 
indication of the thermodynamic carbon activity in liquid sodium. 
This information is important with respect to the carburization and 
decarburization of steel components of sodium-cooled fast reactors. 
A description of the HCM is given. It has been shown to respond 
rapidly to changes in carbon activity, to give an output which is in 
satisfactory agreement with spot calibrations using nickel ‘tabs’ and 
to operate reliably \ without faifur e for long periods. 


54362 Manufacture and properties of ceramic probes to measure 
oxygen content in liquid sodium. Wheatley, C.C.H.; Leach, F.; 
Hudson, B.; Thompson, R.; Claxton, K.J.; Asher, RC. 

Research Group, Harwell. Atomic Energy Research Establishment). 
pp 556-560 of In Liquid metals, 1976. Evans, R.; Greenwood, D.A. 
(eds.). Bristol; Institute of — 1977). 

From 3. international conference on liquid metals; Bristol, 
UK (12 - 16 Jul 1976). 

In sodium-cooled fast reactors (and elsewhere) it is important 
to be able to measure continuously the oxygen levels in the sodium 
circuits. For example, a sudden increase in the oxygen level in a 
secondary coolant circuit of a reactor might indicate a water leak 
from the heat exchanger. Some aspects of the development of an 
electrochemical oxygen meter for use in ium are desribed. A 
ceramic probe in the form of a closed-ended tube of thoria -7 1/2% 
yttria is immersed in the sodium and the EMF generated between 
the sodium and an internal standard reference electrode can be used 
to monitor the oxygen level in the sodium. The electrolyte tubes are 
manufactured by a procedure which gives a dense ceramic of high 
chemical purity and hence freedom from spurious EMFs caused by 
impurities. The properties of the probes and experience obtained 
with them in sodium are described. 


54363 Simplified model of inert gas bubble in liquid 
metals. Singer, R.M.; France, D.M.; Minkowycz, W.J. (Argonne 
7 Lab., IL). Int. J. Heat Mass Transfer; 20: No. 1, 87-88(Jan 
1 ’ 

An analytical model of the dynamic behavior of an inert gas 
bubble flowing with a dilute solution of the gas in a liquid metal was 
developed. Included in the model were many processes normally 
neglected under steady-state or quasi-steady conditions but which 
may become important during rapid transients. The completeness of 
the mathematical model required for the accurate analysis of bubble 
dynamics is strongly — upon the severity of the thermal- 
hydraulic transient to which the bubble is subjected. In the model 
developed many terms were retained that resent physical phe- 
nomena which can be shown to be negligible a steady-state, 
quasisteady state and mild transient conditions. These terms would 
normally be eliminated from the mathematical model at the outset 
for application to such cases. However, extensive numerical calcula- 
tions were performed using this complete model for cases that 
include both severe and mild thermal/hydraulic transients. 


54364 UK experiments on fast-reactor containment. Elektro-Anz.; 
41(Apr 1977). 

In a liquid-metal-cooled fast reactor construction the core is 
normally housed in a concrete vault pro full containment and 
S Oe ee ee ee the vault to gain access to the 
core for refuelling is discussed where the vault 
poe elie cae Js sempre bk purposes. 


54365 ate ant Sintinn <6 0 eatin ant aaaien Se 
the poe = liquid metal fast breeder reactors (LMFBRs). Jo- 
sephson, J.; Sowa, E.S. (Argonne National Lab., IL). JEEE Trans. 

Nucl Sei; iS 20} No. 2, 919-930(Apr 1977). 
The and testing of a simple and reliable Self-Actuated 


design 
Shutdown System (SASS) for the protection of Liquid Metal Fast 
Reactors (LMFB 


Breeder IRs) is described. A fe: Curie 
temperature permanent magnet holding device has been selected for 
the design of the Self-Actuated Shutdown System in order to 


it ecg the mag oligo sumed eons 
nism above the Curie point. Neutron absorber material is then 
inserted into the core, under ies sominaiiae ha auliiek tee 
possible design variations of the selected concept are presented. 
54366 Natural convection in a heated fluid layer at 
high Rayleigh numbers. F.B. (Ar 

eS eee os, a9 

logical model of eddy heat 

convection with volumetric nergy sources st high yleigh num- 
bers is developed. The SEE 0 So ene See 
eeaniny teen tea uid layer with an adiabatic lower 
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boundary and an isothermal upper wall. A correlation for mean 
Nusselt numbers is obtained for steady heat transfer. Distributions of 
the mean turbulent temperature, the eddy heat flux, and production 
of thermal variance in the heated fluid are presented. The mecha- 
nism of turbulent convection at high Rayleigh numbers is discussed. 
Comparison is made with existing experiments and found to be good. 
54367 LMFBR commercial plant design. Roecker, J.H. (Atomics 
International). Trans. Am. Nucl. Soc.; 26: 432(Jun 1977). 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54368 Water/sodium Sy Te correlation mixing- 
do National Lab., IL). 


tee experiments. Kasza, K.E.; Oras, J. 

Trans. Am. Nucl. Soc.; 26: 43-4330ee w 
From Transactions of the American Nuclear Society 1977 

annual meeting; New York, NY, USA (12 Jun 1977). 


54369 Multiple-jet thermal mixing in a piping tee. Lykoudis, 
P.S.; Hagar, R.C. (Purdue Univ., West Lafayette, IN). Trans. Am. 
Nucl. Soc.; 26: 433-434(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54370 Design and development of the CRBRP ex-vessel transfer 
machine. Jones, C.E. Jr. (Atomics International, Canoga Park, CA). 
Trans. Am. Nucl. Soc.; 26: 436-437(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54371 Optimized method for orificing LMFBR cores. Carelli, 
M.D.; Friedland, A.J.; Bach, C.W.; Markley, R.A. (Westinghouse 
Advanced Reactors Div., Madison, PA). Trans. Am. Nucl. Soc.; 26: 
437-438(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


— Analysis of a high-sensitivity fission counter for operation 
gamma fields. Valentine, K.H.; Burns, R.S.; De Lorenzo, J.T.; 
Clays W.T. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 
26: 440-441(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54373 Development and testing of an LMFBR fuel pin plenum 
pressure transducer. English, J.J. (Argonne National Lab., IL); Spen- 
cer, B.W.; Pedersen, D.R.; Witte, A. Trans. Am. Nucl. Soc.; 26: 441- 
442(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54374 Core design methods for advanced LMFBRs. Chandler, 
J.C.; Marr, D.R.; McCurry, D.C.; Cantley, D.A. (Westinghouse 
Hanford Co., Richland, WA). Trans. Am. Nucl. Soc.; 26: 447-448(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54375 Simplified reactor physics model for core design optimiz- 
ation. Lu, Y.S.; Bailey, H.S. (General Electric Co., Sunnyvale, CA). 
Trans. Am. Nucl. Soc.; 26: 448-449(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54376 Application of nonlinear network analysis to hydraulic 
modeling of LMFBR vented assembly cores. Dubberley, A.E.; Jac. 
(General Electric Co., Sunnyvale, CA). Trans. Am. Nucl. Soc.; 26: 
449-450(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54377 Bouyancy-induced flow redistribution in reactor vessel of 
an LMFBR. Yang, J.W.; Agrawal, A.K. (Brookhaven National Lab., 
Upton, NY). Trans. Am. Nucl. Soc.; 26: 450(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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54378 Thermal performance of multiplate insulation 
for LMFBR Jones, B.G.; Shiu, K.K. (Univ. of Illinois, 
Urbana). Trans. Am. Nucl. Soc.; 26: 450-452(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54379 Flow orificing of large LMFBR cores with interassembly 
heat transfer. Khan, E.U.; Barthold, W.P. (Arge National Lab., 
IL). Trans. Am. Nucl. Soc.; 26: 452-454(Jun 1 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54380 Flow split measurements in an LMFBR radial blanket 
assembly. Chiu, C.; Todreas, N.E. (Massachusetts Inst. of Tech., 
Cambridge). Trans. Am. Nucl. Soc.; 26: 455-456(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54381 Sensitivity of sodium void reactivity to changes in basic 
design conditions of oxide LMFBRs. Turski, R.B.; King, M.J.; 
Orechwa, Y. (Argonne National Lab., IL). Trans. Am. ’Nuel. Soc.; 26: 
457-458(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54382 Sodium void and doppler reactivities in oxide and carbide 
LMFBRs. Su, S.F.; Barthold, W.P. (Argonne National Lab., IL). 
Trans, Am. Nucl. Soc.; 26: 458-459(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54383 Pin-diameter optimization in 1200-MW<(e) ——— 
vs homogeneous LMFBRs. Orechwa, Y.; Turski, R.B.; 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 26: 45 oan 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54384 Deflection of wire-spaced fuel pin bundles. Sakai, K.; 
Okubo, Y.; Hishida, H. (Mitsubishi Atomic Power Industry, Inc., 
Saitama, Japan). Trans. Am. Nucl. Soc.; 26: 460-461(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Neutron and gamma transport effects in heterogeneous 
igns. Lam, S.K. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc 2 26: 462-463(Jun 19 
From Transactions of us American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54386 Effective conduction mixing lengths for subchannel analy- 
sis of finite hexagonal LMFBR bundles. Y M.; Wolf, L. (Massa- 
chusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 26: 463- 
464(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


General status of accuracy of ENDF/B-IV cross sections 
for LMFBR shielding calculations. Maerker, R.E. (Oak Ridge Na- 
tional Lab., TN). Trans. Am. Nucl. Soc.; 26: 485-486(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54388 Monte Carlo analyses of intermediate sediam activation ta 
an LMFBR. Cardito, J.M.; Boulette, E.T. (Stone and Webster 
neering Corp., Boston). Trans. Am. Nucl. Soc.; 26: 494(Jun 1 

From Transactions of the American Nuclear Society 1 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54389 Observation of a 12-Hz effect in the upper plenum of 
EBR-II. Carey, W.M.; Popper, G.F.; Curran, R. tanpuins National 
Lab., IL). Trans. Am. Nucl. Soc.; 26: §21(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54390 MIXTAG: a code to identify the 
of xenon tags. So, B.Y.C.; Stauffer, G.W. ( 
IL). Trans. Am. Nucl. Soc.; 26: 522-523(Jun 1 


of a mixture 
National Lab., 
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From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54391 


enlingen). Trans. Am. Nucl. - 26: 533-534(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54392 Assessment of the structural material 
ote. See M. (Inst. for Theoretical Ph 


effect for 
and Reactor 


ysics 
ta Graz); Harms, A.A. Trans. Am. Nucl. Soc.; 26: 540(Jun 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54393 Considerations pertinent to rigorous and efficient structur- 
al doppler effect calculations. Toppel, B.J.; Hwang, R.N. (Argonne 
National Lab., IL). Trans. - Nucl. Soc.; 26: 540-542(Jun 1977). 

From Transactions 0 f the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54394 Performance parameter uncertainties for a large LMFBR. 
Marable, J.H.; Weisbin, C.R. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 26: ene 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY. USA (12 Jun 1977). 


Sensitivity of reacti effects to the choice of reactor 
models. Woodruff, W.L. (Ar, National Lab., IL). Trans. Am. 
Nucl. Soc.; 26: 543-544(Jun 19 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54396 Sensitivity of the power in large heterogeneous 
LMFBR designs. Tzanos, C.P.; Barthold, W.P. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 26: 544-545(Jun 197 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54397 Systematic approach for constructing low sodium void 
heterogeneous cores. Tzanos, C.P.; Barthold, W.P. (Argonne Nation- 
al Lab., IL). Trans. Am. ee ‘Soc.; 26: 548-549(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54398 Potential and limitation of en ee 
cept. Barthold, W.P.; Beitel, J.; Khan, E. 

National Lab., IL). Trans. yp "Nucl. Soc.; Ps 552- rans (Argonne 

From Transactions 0} f the American Nuclear Society 1977 

annual meeting; New York, NY, USA (12 Jun 1977). 


peat Preliminary physics studies of a large fast core based on 
pte ogy age grey Be Bae g gg Sztark, H.; 
Cabrillat, J Clauzon, P. (CEA, 
poe Hye ) Trans Am. Nucl Se 26: 553(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting: New York, NY, USA (12 Jun 1977). 


54400 Nuclear design and economic comparison of a conventional 
and bullseye LMFBR core. Vitti, J.A.; Felten, L.D.; Galluzzo, N.G.; 
Otter, J.M. (Atomics International, Canoga Park, CA). Trans. Am. 
Nucl. Soc.; 26: 553-554(Jun pe 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54401 pepe eeteames of 
ee? 


heterogeneous fast 
Bouget, Y.H. (CEA, "Taine, 
France); 


; Hammer, P.; Humbert, G.; Lyon, F.; Wiesen- 
feld, B.; oe Cosimi, M; Broccoli, U. Trans Am. Nucl. Soc.: 
26: 554-555(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54402 ZPPR critical experiments for a radial parfait reactor. 
Lineberry, M.J. (Argonne National Lab., Idaho Falls, ID); Carpen- 


54403 Nuclear 


ERA VOL. 2, NO. 22 


ter, S.G.; McFarlane, H.F.; Collins, P.J.; —_- P.1.; Stewart, 
S.L.; Hitchcock, J.T. Trans. be Nucl. Soc.; 26: Sow 1977). 
From Transactions 0! uclear Society 1977 


f the American Ni 
annual meeting; New York, NY, USA (12 Jun 1977). 


performance of LMFB Gotenet t mete 
HCDAs. Bailey, H.S.; Lu, Y.S. (General 


Electric Co. 
Sunnyvale, CA). Trans. = Nucl. Soc.; 26: 557-558(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54404 Studies of the LMFBR core concept for 
several fuel cycles and its sensitivity to design and cross-section 
changes. Bruna, G.B. (NIRA, Genova); Cecchini, G.P.; = 
G.; Kallfelz, J.M.; Palmiotti, G.; Salvatores, M.; Row land, D 
Bartine, D.; Burns, T. Trans. Am. ‘Nucl. Soc.; 26: 558-559(Jun 1977), 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54405 LMFBR core design with favorable safety parameters. 
Sehgal, B.R.; Lin, C: Fuller, E.L.; Loewenstein, W.B. (Electric 
Power Research Inst., Palo Alto, CA). Trans. Am. Nucl. Soc.; 26: 
559-561(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54406 Physics studies of a heterogeneous core 4 for SNR- 
2. Spenke, H. (Interatom, Gladbach, Ger.); Wehmann, U.; Pilate, S.; 
a . R.; Kiefhaber, E. Trans. Am. Nucl. Soc.; 26: 561(Jun 
197 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54407 LMFBR heterogeneous core designs with axial internal 
blankets. Naser, J.A.; Sehgal, B.R.; Winkleblack, K. (Electric Power 
Research Inst., Palo Alto, CA). Trans. Am. Nucl. Soc.; 26: 561- 
562(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54408 Integral capture cross sections of steel, iron, and **Pu in 
GCFR lattices. Seth, S.; Richmond, R. (Swiss Federal Inst. for 
Reactor Research, Wuerenlingen). Trans. Am. Nucl. Soc.; 26: 570- 
571(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54409 Multigroup time-dependent delayed gamma spectra from 
fission and activation of uranium and plutonium. Hermann, O.W.; 


Bjerke, M.A.; Weisbin, C.R. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 26: 570-572(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54410 Fissile fuel breeding with the spallation breeder. Harms, 
A.A.; Gordon, C.W. (McMaster Univ., Hamilton, Ontario). Trans. 
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From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54411 Definitions of breeding ratio and doubling time. Greebler, 
P. (General Electric Co., San Jose, CA); Wyckoff, H.L. Trans. Am. 
Nucl. Soc.; 26: 584(Jun 1977). 

From Transactions of the American Nuc uclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54412 Saeieanas of heseting valle cul Guiting Ge ease 
0 ee LS iemmig, P.B.; tees 
Lowery, V.W. (Energy Researc Development Adminisration, 
Washington, DC). co cabage Neel Sot 26: 5 wo hige te 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54413 Breeding ratio and doubling time definitions for the 
CRBRP Project. Wilson, C.L.; Gibbs, D.C. (CRBRP Project Office, 
Oak Ridge, TN). Trans. Am. Nucl. Soc.; 26: fora Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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54414 Theoretical comparison of various fuel growth rate descrip- 
tions. Ott, K.O.; Borg, R.C.; Maudlin, P.J. (Purdue Univ., West 
Lafayette, IN). Trans. Am. Nucl. Soc.; 26: 586-587(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54415 ee & the compound system doubling time which 
explicitly includes the approach to equilibrium. Marr, D.R.; Hardie, 
R.W.; Omberg, R.P. (Westinghouse Hanford Co., Richland, WA). 
Trans. Am. Nucl. Soc.; 26: 587-588(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54416 ous enian rote snd Cealline Ge Crteitaas wast Sx’ ob 
vanced fuels performance characterization. Barthold, W.P.; Chang, 
Y.L ng mne National Lab., IL). Trans. Am. Nucl. Soc.; 26: 588- 
 - 977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54417 Educational aspects of breeding parameters. Murray, R.L.; 
Ingram, J.C. (North Carolina State Univ., Raleigh). Trans. Am. 
Nucl. Soc.; 26: 590(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54418 New insulations for breeders being tested. Electr. World; 
187: No. 12, 37-39(15 Jun 1977). 

Testing of insulation techniques for high-temperature liquid- 
sodium lines of breeder reactors, necessary before commercializa- 
tion, is underway at the ERDA-funded Fast Flux Test Facility 
(FFTF) near Richland, Wash. Insulation materials must (1) not react 
chemically with sodium, (2) resist 1,050°F temperatures (twice the 
requirement for pressurized water reactors), (3) be able to withstand 
a lifetime exposure to high radiation levels, (4) be compact and easily 
removed for servicing, (5) accomodate electric heaters to keep the 
sodium liquid, and (6) be able to perform special functions of chilling 
sodium and heating inert gases. Exhaustive tests identified three 
Johns-Manville materials for testing at the facility: Thermo-12 cal- 
cium silicate for tem ures below 800°F, Cerablanket for higher 

tures, and Min-K for tight areas requiring flexibility. Pipe 

tion in the FFTF is necessary to keep structural concrete and 
electrical wiring from deteriorating. The tests will also check heat 
(ocx) for protection against Btu loss in future power reactors. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 54596, 54636 


54419 ocomceee 08. pp 1089-1103) Use of ANSI N-509 
in design and licensing of nuclear air systems. Thompson, 
C.A. (Bechtel Power Power Corp. Gaithersburg, MD). 1976. 

From 14. A air cleaning conference; Sun Valley, 
Idaho, United ao of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 


American National Standard N-509, “Nuclear Power Plant 
Air Cleaning Units and Components”, has been prepared for ASME 
by an ad hoc committee (N45-8.1) of the Subcommittee on Nuclear 
Power Plant Air and Gas Cleaning Systems (N45-8). After review- 
ing the bac id of N-509, the standard is described and its use in 
design and li of nuclear air cleaning systems is discussed. 


ly Seage lii pp 1104-1112) Recent developments 
cleanup Be RR. 


systems. Bellamy, 
Commission, Washington, DCL 1976. 
S ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) re Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 


ence. 

The Nuclear Segery Commission (NRC) maintains the 
policy of updating when necessary, its published guidance for the 
— of oo safety feature (ESF) and normal ventilation 

The guidance is disseminated by means of issuing new, or 
ry Guides, Standard Review Plans, 


are discussed. 
oD ait Mictenetenen Caliente See 2 here Cleanu 
Air Fitration and Adsorption Unis of Ligh ater-Cooled Nuclear 
Power Plants,” was issued in July 1973. The major comments 


NUCLEAR POWER PLANTS 


received from the nuclear industry since 

NRC's experience in implementing the 

cations, status of operating plants in 

NRC's continuing assessment of operating 

to assure that the guide reflects the latest technology are discussed. 


54421 (CONF-760822—P2, pp 1113-1122) Impact of a I 
to 10 CFR Part 50 on atmosphere cleanup systems. Collins, J.T. (U.S. 
Nuclear Regulatory Commission, Washington, DC). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley. 
Idaho, United States of America (USA) (2 ae! 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Dose design objectives in Appendix I to 10 CFR Part 50 for 
gaseous effluents from light-water-cooled nuclear power 
need for a cost-benefit analysis for certain 


additional radwaste equipment will be required. 


(DOCKET-50250—694) 
4. Annual operating report for 1976. (Florida 
Miami (USA)). 1 Mar 1977. vp. (DOCKET-50251 
NTIS, PC A04/MF AO1. 

Both units were essentially base leaded at rated power. Unit 4 
was removed from service for its second ing on April 10, and 
returned to service June 6. Unit 3 was removed from service on 
November 14 for its third refueling and returned to service January 
16, 1977. Information is presented concerning operations, mainte- 
nance, power reductions, radiation exposures, failed fuel, eddy cur- 
rent tests, ultrasonic tests, and visual examinations. (FS) 


54423 (DOCKET-50266—599) Point Beach Nuclear Plant, 
Units 1 and 2. Annual report: January—December 1976. 
(Wisconsin Electric Power Co., Milwaukee (USA)). [nd]. vp. 
(DOCKET-50301—579). . 

Unit 1 generated 227,877 MWH with the generator on-line 
540 hrs and Unit 2 generated 324,954 MWH with the generator on- 
line 696 hrs. Information is presented concerning operating experi- 
ence; procedure changes, tests, and experiments; maintenance, licens- 
ee event reports and other events of interest; data tabulations of 
electric power generation, unit shutdowns, forced power reductions, 
and number of personnel and Man/Rem exposure; eddy current 
testing of steam generator tubes; and fuel history. (FS) 


54424 Floating nuclear power plant: and safety 
licensing considerations. Haupt, C.A. (Nuclear Commis- 
sion, Washington, DC). Trans. Am. Nucl. Soc.; tm 22-423(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54425 (NP—22292) Cleaning up the remains of nuclear facilities: 
a multibillion dollar (EMD—77-46). (General Accounting 
Office, bate ree ny D.C. (USA)). 16 Jun 1977. 4ip. Accounting 
Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

NRC and ERDA programs for disposing of nuclear facilities 
after their shutdown are reviewed. The costs involved are discussed 
and some recommendations are presented. 


54426 K ee Se ee ee J.W.A. 

(Ministerie van Volksgezondheid en ee ae Leidschendam 

— Zwolle; W.E.J.Tjeenk Wi (1976). 450p. (In 
utc. 

The texts of nuclear — ee in the Netherlands ~ 
reproduced in extenso together wi —— 
Motifs. The major law is the Nuclear Ener; 21 February 
1963 as amended successively in 1967 and 1974. “The purpose of this 
Act is to promote nuclear energy development, to regulate the use of 
radioactive substances and equipment emitting ionizing radiation and 
to provide protection the hazards involved in the of 
nuclear energy. To this effect, a series of Decrees and ives 
were enacted, implementing various sections of the Act and also 
defining it further, one of the most important being the Nuclear 
Installations, Fissionable Materials and Ores Decree of 4 
1969. In preparation of the ratification of the Paris Convention and 
Brussels Supplementary Convention on nuclear third y liability, 
the Netherlands published an Act on Third Party in the 
Field of Nuclear fooray on 27 October 1965 which was poe Bw 
an Act of 8 October 1969. Also, with a view to ratifying the 1 
pe ea pire tape 7 endear hms abipn ge 
on the Liability of Operators of was published on 24 
October 1973. ee ee a series of Euratom 
several Articles of the Euratom ee oa 
Radiation Protection Standards of 2 February 1959, as amended in 
1962 and 1966, are reproduced in full (NEA). 
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54427 Modification in i seer facilities of Oi Nuclear Power 
Station, Power Co., Inc. Genshiryoku Iinkai Geppo; 
21: No. 6, 3-8(Aug 1976 J 

This is * the pi ( eubmitted by the chairman of Atomic 


tions investigated are as follows: (1) change of the site area, (2) 
revision of the fuel assembly from 15 x 15 to 17 x 17 type, (3) 
upgrading the sto capacity of spent fuel storing facility from the 
capacity corres; ponding to approximately 5/3 core to 11/3 core, (4) 
adding the upper injection system of the reactor core to the existing 
emergency core cooling system, (5) adding high neutron flux chang- 

ing rate (power range) to the actuating signals for reactor shut-down 
au (6) changing the control rod composition from 20 rods/ 
cluster of boron-carbide to 24 rods/cluster or silver, indium and 
cadmium alloy, (7) increasing three waste resin-storing tanks, and (8) 
installing the equipment for controlling inflammable gas concentra- 
tion in the containment vessel to suppress the concentration of 
hydrogen. In addition, since the distance from the reactor to the 
boundary of peripheral monitoring area was shortened, exposure 
dose assessment was performed and the result far below the objec- 
os — was obtained. Some analyses were carried out to caliens 

ety. 


54428 Modification in reactor facilities of Tsuruga Nuclear 
Power Station, Japan Atomic Power Co., — Genshiryoku Iinkai 
Geppo; 21: No. 6, 5 &- (Aug 1976). (In Ja 

This is the report submitted ~— chairman of Atomic 
Energy Commies of Japan to the prime minister, dated June 1, 
1976. 1 in which the application of permission on the subject is 
approved to be in conformity with the criteria for permission in the 
related laws. The modification to be investigated is the new installa- 
tion of a steam generator for turbine shaft sealing in which the steam 
produced by heating condensate tank water with the generator is 
used as low pressure, turbine shaft sealing steam (before the modifi- 
cation, the steam generated in the reactor is used). Its p is the 
reduction of radioactive substances in exhausted gas in normal 
operation, and the reactor safety is not impaired by the modification. 
Evaluation of exposure dose was performed in the circumference of 
the reactor facilities, due to the radioactive substance released in 
normal operating condition. The result showed that the released rate 
of rare gases and iodine was reduced to approximately 1/3.5 of the 
value so far. From this result, the maximum gamma exposure dose of 
a human whole body due to radioactive rare gases is estimated as 1.8 
mrem a year in possible inhabitable locations, and the maximum 
thyroid gland exposure dose due to radioactive iodine is 1.6 mrem 
(infant). These are well below the objective values specified in the 
guide for the target values of dose in the facilities of light water 
reactors for power generation. 


54429 Norway gets more influence in siting of nuclear power 
reactors. Planet. Space Sci.; 25: No. 3, 46(31 Mar 1977). (In Norwe- 


" In a brief notice it is stated that the authorities in the Nordic 
countries (Denmark, Finland, Norway and Sweden) shall inform 
each other about nuclear power plants and other nuclear facilities 
planned near national borders, and give due consideration to the 
views of the other countries. This is a result of a Danish initiative 
following criticism of the siting of the Barsebaeck nuclear power 
plants on the Swedish coast opposite Copenhagen. The agreement 
does not give any fixed distance from the border at which a nuclear 
plant may be sited, nor to what extent a neighbouring country’s 
views must be acceded to. 


A standards. Radiol. Prot. Bull; No. 19, Apr 197 
The Us EPA environmental radiation Siete Peaderds 


for normal operations of activities in the uranium fuel cycle, entered 
on the US Federal Register on January 13, a (Subchapter F and 
Part 190 added to Title 40, Code of Federal Regulations, Chapter 1) 
are of great importance in radiological protection, but certain nu- 
merical values have already been oe out of context. Their limits 
of application are emphasized. standards were based on cost 
effectiveness studies and were specifically for light water reactor 
uranium fuel cycles. The conclusions cannot therefore be related 
directly to other forms of nuclear fuel cycle. The EPA standards 
only replace the Dose Limits for members of the public in the 
current recommendations of ICRP and the US Federal Radiation 
Protection Guides in regard to the light water reactor fuel system. 


54431 En radiation protection standards for normal 
operations of activities in the uranium fuel cycle. Radiol. Prot. Bull; 
No. 19, apr 1977). 


tries on the US Federal R 

(edditions to Tithe 40; Code of Feder & 
reproduced in full. The entries consist of a new S 

iati i ) and Part 190 (Environmental Radi- 

i for Nuclear Power Operations). The 

terms used are defined. The legislation is applicable to radiation 


on January 13, 1977 


ERA VOL. 2, NO. 22 


doses received by members of the public in the general environment 
and to radioactive materials introduced into the environment as a 
result of operations which are part of a nuclear fuel cycle. The 
Environmental Standards for the uranium fuel cycle are established, 
and the conditions under which these standards may be exceeded 
defined. The effective dates for compliance with the different limita- 
Po ge aa 1979 to January 1, 1983. 


Legal problems in the licensing of floating nuclear power 
pans. Conte T.B. Jr. — Nucl. Soc.; > 423-424(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54433 Geological considerations in reactor licensing. Scott, J. 
Trans. Am. Nucl. Soc.; 26: oe oT. 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


ae Current trends in licensing. Allison, D. (Nuclear Regula- 
Washington, DC). Trans. Am. Nucl. Soc.; 26: 
idun 1977). 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


constructor approach to standardization in li- 
Keith, D. (Bechtel Power Corp., San Francisco). Trans. Am. 
Nucl. Soc.; 26: 431(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54436 Licensing: new requirements and projected impact. Bland, 
M. (NUS Corp., Rockville, MD). Trans. Am. Nucl. Soc.; 26: 431(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54437 Efficiencies in the coordination and integration of the state 
and federal processes. Goliamp, L. Trans. Am. Nucl. Soc.; 26: 431(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


scene. Gehr, A. Trans. Am. Nucl. 


54438 Changing 
Soc.; 26: a 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54439 Decommissioning of the SRE. Heine, W.F.; Graves, 
A.W.; Ureda, B.F. (Atomics International, Canoga Park, CA). 
Trans. Am. Nucl. Soc.; 26: 435-436(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


ECONOMICS 


54440 Increased nuclear capacity vital. Whillier, J. S. Afr. J. 
Anim. Sci.; 4-5,1(Sep 1976). 

The rapid depletion of the world’s fossil fuel resources and 
increased industrialisation has forced man to search for alternative 
sources of heat for power generation. The most efficient system is 
that of making use of controlled nuclear fission. This article reflects 
the current state of nuclear power generation technology and avail- 
ability of uranium as the prime fuel. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 53630, 54083 


a, High temperature materials requirements in reforming of 
2 ee ae senses heheh Deel A 
F.R.). Inst. fuer Reaktorentwicklung). Rev. Int. Hautes Temp. Re. 
* From, 1. Potion Solloga advanced high 
rom 1. um on 
material: af Eaenid conn han ne 
(29 - 30 Jan 1976). 


Bee ee ew potion tne howe tend 0 few wonton: The 
aim of this project is the development, design and construction of a 
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nuclear process heat prototype plant for coal gasification. In this 
paper the helium-heated steam reformer is discussed as a typical 
example for a process heat ——_- Not only the requirements for 
helium-heated reformer tube materials are shown but also a compari- 
son to the conventional techniques is given (temperatures, heat 
transfer, heat fluxes, stresses in the steam reformer tubes, hydrogen 
and tritium permeation, corrosion of tube materials). 


NUCLEAR REACTOR TECHNOLOGY 


54442 Genken 20nenshi. (Twenty years history of Japan Atomic 
Energy Research Institute). Tokyo, Japan; Japan Atomic Energy 
Research Institute (1976). 339p. (In Japanese). 

Following the 10 years history issued previously, activities of 
JAERI in the past 20 years are described chronologically, with 
emphasis on the past 10 years. Issuance of the present history 
corresponds with the 20th anniversary of JAERI’s foundation. The 
personnel now number a total of 2,262 and the yearly budgets 
amount to 33,410 million Yen. Publications by JAERI personnel in 
the past 20 years are about 14,238. Featured by conceptual desi; n of 
an experimental fast reactor development of a multi-purpose - 
temperature gas cooled reactor, etc., activities of the JAERI now 
are in three major pillars of nuclear energy generation system, 
nuclear safety, and radiation utilization. 


54443 NEED in Chicago with Commonwealth Edison and the 
National Technical Association. Reed, C. (Commonwealth Edison 
Co., Chicago). Trans. Am. Nucl. Soc.; 26: 607(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54444 National Society of American Indian Engineers: origin and 
future. Thomas, G. (Univ. of Oklahoma, Norman). Trans. Am. Nucl. 
Soc.; 26: 607-608(Fun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54445 Nuclear Technology W. a NEED Project at 


orkshop, 
Oregon State University. Peddicord, K.L. (Oregon State Univ., 
Seattle). Trans. Am. Nucl. Soc.; 26: 608-609(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54446 NEED ’s need now. Miller, W.F. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 26: 609(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 55334 


54447 (AD-A—038775) Finite element solution of a three-dimen- 
sional nonlinear reactor with feedback. Bermudes, 
E.C. (Naval Post; uate School, Monterey, Calif. (USA)). Dec 
1976. 160p. NTIS PCA08/MF AOI. 

Thesis. 

This work examines the three-dimensional dynamic os pew 
of a nonlinear fast reactor with temperature-dependent feedback and 
delayed neutrons when subjected to uniform and local disturbances. 
The finite element method was employed to reduce the partial 
differential reactor equation to a system of ordinary differential 
equations which can be numerically integrated. A pee for the 
numerical solution of large sparse systems of stiff differential equa- 
tions developed by Franke and based on Gear’s method solved the 
reduced neutron dynamics equation. Although a study of conver- 
= ence by refining element mesh sizes was not carried out, the crude 

ite element mesh utilized yielded the correct trend of neutron 
dynamic behavior. 


54448 a 1—1) National laboratory—university coop- 
erative a og power noise surveillance methods. Fry, 
D.N. (Oak Ridge National Lab., Tenn. a J 1977. Contract W- 
ee 26. &. Dep. NTIS, PC A02/MF A‘ 
rom American Nuclear Society ; New York, 

New You t United States of America (USA) “2 Jun 1977) 

Some of the benefits of cooperative research = develop- 
ment of surveillance and diagnostic methods by universities and 
ORNL are discussed. 


NUCLEAR REACTOR TECHNOLOGY 


CPE 16-31) Reeeiees nee oe 

power variations, the computer program RHDK. Datos G.; Toth, L; 
Toeroek, A. (Kozponti Fizikai Kutato Intezet, )). 
Jun + 2p. ‘Bep. NTIS, ( (US Sales ‘Only), PC PPC ADSM AG 

Te taper chats We 0 beled unriy of ss omnia alte 
two-region problem of a — heater cooled from the outside by a 
fluid. After that the er functions of the temperatures are 
derived analytically by help of Laplace transformation. It is 
that the results have the same form for heaters of tube, rod 
geometry. To evaluate the system response to a step 
heating power ph help of i rebar et Laplace transformation 
puter ——— has been written. The last part of 
contains the description of this code. 


54450 nett! Transport and reactor theory. 

report, January 1—March 31, 1977. Miller, W.F. Jr.; Dudziak, - 
O'Dell, R.D.; Gomez, M.F. poste (Los Alamos. Scienti 

N.Mex. (USA)). May 1977. Contract W-7405-ENG- 

NTIS, PC A03/MF AO1. 

The Fusion Reactor Nucleonics Section continued rt code for 
ment of a two-dimensional, spatial mesh t code for 
fusion reactor analysis in r-z and x-y geometries. A ly, a 
complete redesign of the Reference Theta. Pinch Reactor blanket is 
reported under our System Study effort. Finally, shielding anal 
and design calculations for the Intense Neutron Source, the 
Energy Gas Laser Facility and a Space Electric Power ly fast- 
fission reactor are reported. The Supporting Research and 
ment Section reports on new developments in synthetic and 
lance iteration acceleration schemes. Alterations are reported to the 
one-dimensional neutron transport code ONETRAN making it more 
useful to LASL users. New developments in angular quadrature sets 
and modeling hydrogen transport in toroidal plasmas are also pre- 
sented. The LMFBR Physics Section in Group T-1 reports on 
activities in developing a three-dimensional discrete-ordinates capa- 
bility. Research in synthetic diffusion acceleration in two dimensions 
is presented. Code develo ts of a software nature are also 
discussed. New work in application of the SIMMER code to loss-of- 
flow accidents in the CRBR i is described 


54451 Standard neutron field. 2-1. Kanda, K. (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). Pp 41-48 of In 
Present status wy tere of — Yor — okyo, Japan; 
—- Ener, ety of Jay 1 

on the cpalent cad ae erry area are a concern- 
ing a... groups, simple comparison of i interaction is meaningless 
without the ccteliiimedt of neutron field as sufficient information 
source. As thermal neutron field, it is the easiest way to make the 
field of thermally equilibrated neutrons or presenting Maxwell distri- 
bution. The heavy water facility is the most excellent among several 
examples. As medium speed neutron or epithermal neutron field, 1/ 
E region of the reactor spectrum is employed. In this case, thermal 
neutrons are usually cut with cadmium plates. For the standard field 
of fast neutrons, nuclear fission spectrum is the best. It is most stable 
as reference spectrum though there is slight difference to 
the nuclides and the incident neutron ery Aa i the ——e 
filter for cutting thermal neutrons is well 
using gadolinium filter also provides the field close to the ed 
by utilizing the difference between cross section energy. There are 
crystal monochromator and velocity selector is a sense of 
the neutrons having a certain energy, which are a little different 
from the standard field concept. 


54452 Core engineering and core design. 1-1. Kaneko, Y. io 
rd In Present — and pomeer yw my (1976). Cin Ja ae 
ay Atomic Energy Society of Japan lapanese 
its The fandamental reaction queaniies & for maintaining the chain 
reaction in a reactor system are governed by the neutron cross 
sections averaged in the core neutron In core 
and core design, therefore, some knowledge on the core neutron 
spectra is essential. After explaining significance of the research on 
core neutron spectra, the neutron in thermal and fast neutron 
reactors, irradiation fields and shield eering are described. The 
thermal neutron spectra in cores can obtained by solving the 
thermalization formulae in the geometrical arrangement of the core 
materials. The fast neutron spectra aaa depend on core compo- 
sition and cross sections. As neutron irradiation fields, there are 
those for material, fuel, RI production, and medical treatment. 


54453 Convergence and error estimate of method in 
reactor calculations. Mitani, H. (J: Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). wd Nucl. Sci. 
Technol, (Te oko): 13: No. 8, ae 
A general theory of obtaining order 
terms up to any desired order was given previously by the present 
author. ee the —_ is not always convergent in 
all problems of practical interest, it is generally not so to 
Obtsin the convergence criteria for the perturbation method fa 

strict pr yt ne sense. When Kato's theorem developed for aetr 
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lied to the problem of convergence, 
a te xima- 
convergence criterion takes a simple form con- 

oe ee se sapien, Aen ach 

i for prototype and 1,000 MWe fast reactors are 
show practical applicability of the higher perturbation 


in nonlinear systems: Lan- 

Pips: 16: Akcasu, Z.A. (Univ. of Michigan, Ann 
ys. 16: No. 1, 33-58(Jan 1977). 

nonlinear Markovian systems are studied by 


varying degrees of accuracy in inverse 

system size epsilon. Evolution — for the 

deviation of the mean from deterministic 

estas an tnndetd ts commons oe tte 

order of epsilon. The power spectral density for fluctuations 

a stable equilibrium is correct to order epsilon? and 

is pared to the exact expression for the Alkemade diode. The 

relaxation frequency for the decay of correlations in a critical 

equilibrium and the scaling law for the anomalous fluctuations are 
determined and compared to those obtained by Kubo. 


54455 Stability analysis of a boiling loop in low-pressure oper. 
ation. Yokomizo, O. (Atomic Energy Research Lab., Kawasaki, 
Japan); Sumida, I.; Fukuda, K.; Kobori, T.; Hirao, S. Trans. Am. 
Nucl. Soc.; 26: 468(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54456 Pressure-induced diversion cross flow for rod bundle sub- 
channels interconnection geometry. Tapucu, A.; Troche, N. (Institut 
de Genie Nucleaire, Montreal). Trans. Am. Nucl. Soc.; 26: 468- 
469(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54457 Applications of direct nuclear-pumped lasers and gaseous 
core reactors. Miley, G.H. (Univ. of Illinois, Urbana). Trans. Am. 
Nucl Soc.; 26: 5263370 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54458 Interaction of fission fragments with gases. Deese, J.E.; 
Hassan, H.A. (North Carolina State Univ., Raleigh). Trans. Am. 
Nucl. Soc.; 26: 528-529(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54459 om ar methods for fission-fragment-generated plas- 
mas. Schneider, R.T. (Univ. of Florida, Gainesville). Trans. Am. 
Nucl. Soc.; 26: $30-33i¢un 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54460 Burnup calculation code for cluster-type fuel lattices, 
BUNDLE. Kurihara, K.; Takeda, T.; Azekura, K. (Atomic Energy 
me , Kawasaki, Japan). Trans. Am. Nucl. Soc.; 26: 5350an 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54461 Analysis of BNL 1% *°U experiments with 
ENDF/B-IV data. Weiss, J.J.; Malaviya, B.K. (Rensselaer Polytech- 
nic te ay NY). Trans. Am. Nucl Soc.; = 545-547(Jun “at 

ransactions 0 f the American Nuclear Society 1977 
annual ne New York, NY, USA (12 Jun 1977). 


54462 Analysis of operating reactor data with ENDF/B-IV cross 
So a Cicerchia, J.M.; Gavin, P.H. (Combustion 

, CT). Trans. Am. Nucl. Soc.; 26: 
548(Jun 1 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54463 Bubble worth calculations with the probability table 
method. Hoffman, T.J.; Petrie, L.M. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 26: 549-551(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun iD 
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54464 Short-irradiation fission-product beta oe a oe 
Stamatelatos, M. 


energy: calculations versus 
T.R. (Los Alamos Scientific Lab., NM). egy ay 26: 
§72-573(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Estimate of decay energy uncertainties. Baker, S.M.; Spin- 
rad, B.I. ( State Univ., Corvallis). Trans. Am. Nucl. Soc.; 26: 
573-574(Jun 1977). 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54466 Calculation of neutron multiplicity for ***U(n/sub “~~ 
Liaw, J.R. (Univ. of Oklahoma, Norman). Trans. Am. Nucl. Soc.; 26 
575-576(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54467 Failure of Wigner-Seitz approximation in the PBF reload 
core cell calculation. Wessol, D.E.; Wheeler, F.J. (EG and G Idaho, 
4 Idaho Fall, ID). Trans. Am. Nucl. Soc.; 26: 577-578(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54468 Transport effects on nodal coupling ———. Menezes, 
A.D.; Chan, G.; Ancona, A.; Becker, M.; Harris, D. 
Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 96: 578-579(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


slowing-down theory oer rely. 
in highly absorbing ; , M. 
a Inst., Troy, NY). Trans. Am. Nucl. " Soc.; 26: 379. 3000Ce 
1 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54470 Flux men ag ps for elastic downscatter. Kidman, a 
(Los Alamos Scientific Lab., NM); MacFarlane, R.E.; Becker, M 
Trans. Am. Nucl. Soc.; 26: 580-581(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Sensitivity of light-water reactor parameters to uncertain- 
ties in thermal nuclear data. Ryskamp, J.M.; Harris, D.R.; Becker, M. 
(Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 26: 
581-582(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54472 Power reactor empirical using time series analy- 
sis. Strange, J.E.; Kerlin, T.W. (Univ. of Tennessee, Knoxville). 
Trans. Am. Nucl. Soc.; 26: 583(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54473 ENDF/B-V eigenvalue calculations for UO. and mixed- 
oxide critical lattice experiments. , O. (Electric Power Research 
Inst., Palo Alto, CA); Fiarman, S. Trans. Am. Nucl. Soc.; 26: 596- 
597(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54474 Sensitivity analysis of TRX-2 lattice parameters with em- 
phasis on 238 capture. Tomlinson, E.T.; de Saussure, G. 
Weisbin, C.R. (Oak Rid ve 'National Lab. TN). Trans. Am. Nuci 
Soc.; 26: 601-602(Jun 19 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54475 eerie oS Soe sateen cuneate t 0 eats 
Reactor. Mamourian, M.; Trojan, O.A. (Atomic Energy of Canada 
Ltd., Ontario). Trans. Am. Nucl. Soc.; 26: 605(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 54503 


54476 (AED-Conf—76-660-027) Spent fuel storage. Huppert. 
nanan zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., 
n= idshafen (Germany, F.R.)). 1976. 14p. (CONF- 
7 150—11). NTIS (US Sales Only), PC A02/MF AOI. 
boy IAEA. international training course on nuclear power 
yt and implementation; Karlsruhe, F.R. Germany (6 


"' figs.; 2 tabs.; 5 refs. 
Reasons are listed for intermediate storage of fuel elements in 
— wer stations and in a reprocessing plant and the tempera- 
radioactivity curves of LWR fuel ner after removal 
cae the reactor are presented. This is followed by a description of 
the facilities for fuel element storage in a reprocessing plant and of 
their functions. Futher topics are criticality and activity vooandl. the 
problem of cooling time and safety systems. 


54477 (BNL-NUREG—22648) Effect of damping on the re- 
sponse of a non-linear system with multiple sine wave excitation. 
Bezler, P.; Curreri, J.R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. C Contract EY-76-C-02-0016. 10p. (CONF- 770807—14). 
Dep. NTIS, PC A02/MF AO1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

The vibration testing of non-linear systems has not received 
much attention in the literature. The non-linear response of the 
Duffing type mechanical oscillator with viscous damping and cubic 
type elastic-hardening characteristics subjected to a single sinusiodal 
excitation is known. This response has been shown to have two 
stable paths, one when the frequency is swept upwards past the 
resonant point and the other when the frequency is swept down- 
wards. With multi-component periodic inputs, it has been shown that 
response frequencies involving both summed and difference combi- 
nations of the inputs can be induced when certain conditions are met 
regarding the relationships of the various terms in the equation. The 
present paper is concerned with the overall maximum response of 
the system of a hardening spring oscillator with one degree of 
freedom. The maximum response as the frequencies are swept past 
the natural frequency region is desired and the results are compared 
to those that are known for the case of a simple sine wave sweep. 


54478 (NUREG—0250-1) Program to develop acoustic emission: 
flaw relationship for inservice monitoring of nuclear pressure vessels. 
Progress report No. 1, July 1, 1976—February 1, 1977. Hutton, P.H.; 
Schwenk, E.B. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Mar 1977. Contract EY-76-C-06-1830. 94p. (BNWL—2232- 
1). Dep. NTIS, PC A05/MF A0O1. 

This is a laboratory research program to characterize acoustic 
emission (AE) from flaw growth and noise from innocuous sources 
in A533B Class 1 pressure vessel steel. The objectives are: character- 
ize AE from a limited range of defects and material property 
conditions of concern to reactor pressure vessel integrity; character- 
ize AE from innocuous sources (including defects); develop criteria 
for distinguishing significant flaws from innocuous sources; and 
develop an AE flaw damage model to serve as a basis for relating i in- 
service AE to pressure vessel integrity. The purpose of the program 
is to build an experimental evaluation of the feasibility of detecting 
and analyzing flaw growth in reactor pressure boundaries by con- 
tinuously monitoring for AE. A detailed program plan in the form of 
an analysis-before-test document has been prepared and approved. 


54479 Formulation of the diffusion creep problem. Stevens, R.N.; 
Dutton, R.; Puls, M.P. (Queen Mary Coll., London). pp 60-65 of In 
Physical metallur, gy of reactor fuel elements. Harris, J.E. (ed.). 
London; Metals Soniety (1975). 

From International conference on physical metallurgy of 
reactor fuel elements; Berkeley, England, UK (2 Sep 1973). 

See CONF-730912—. 

The free energy changes accompanying diffusion in crystal- 
line systems by various defect mechanisms are studied in detail. It is 
perenne that, while the potential driving diffusion in crystalline 

ystems depends on the chemical potential of defects, the potential is 

t of the particular defect or combination of defects in- 

volved in diffusion. The solutions to diffusion creep problems de- 
rived from diffusion equations using the chemical potential therefore 
have greater generality than is apparent in solutions found using 
equations in terms of the concentrations of defects. It is concluded 
that there are distinct advantages in retaining the fundamental form 
of the diffusion equations in terms of chemical potentials for diffu- 
sion creep lems. Expressions for the potential driving diffusion 
are derived for both single- and multi-component systems. The 
boundary values of the potential are considered in detail, and a 
simple but completely rigorous method of deriving these is given. 
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Finally, the form of the diffusion equation for a single-component 


system is disc 

creep in pure metals. Crossland, 
Generating Board, Berkeley, ). pp 66- 

ysical metallurgy of reactor fuel elements. JE. 


of 


54480 Grain-boundary 
LG. (Central Electricity 
71 of In Ph 


(ed.). London; Metals Society (1975). 

Mfocl te Berkel teO se Sep 1973). 
reactor fuel elements; ey, 

See CONF-730912— — 


Grain-boundary diffusion creep has been examined in various 
pure metals, and the results discussed with Parana attention to 
validity of the theoretical creep equation formulated by Coble. The 
results have indicated that a modified Coble ne cd 
applicable to the low stress (less than 5 MN/m an 4 ‘ 

Ce Me, wad Ni st ea ee T. m/ (where 
T/sub m/ is the melting temperature). The are: a 
change in the creep rate/stress relation from a Newtonian to a 
Bingham form, thus a a threshold stress below which no 
diffusion creep occurs; and second, an effective increase in the 
geometrical constant to allow for a consistent underestimation of the 
experimental creep rates by the theory. Other notable features relate 
to the occurrence of transient creep, to the influence of subgrains in 
increasing the creep rates, and to the suppression of diffusion — 
by impurities. All these aspects are discussed with regard to the 
underlying mechanisms. 


54481 Comment on grain-boundary sliding pooner 
Harris, J.E. (National Physics Lab., Teddington, Eng. 
In Physical metallurgy of reactor fuel elements. Eng) pp at$6 
London; Metals Society (1975). 

From International conference on ory on) 
reactor fuel elements; Berkeley, England, 2 1 

See CONF-730912— Se 

In order for coherency to be maintained during diffusional 
creep deformation of a polycrystalline aggregate it is for 
grain-boundary sliding to occur concurrently. Preiptate particle, 


which are re-distributed during straining, may impede this sliding 
process and the implications of this are discussed. 


54482 Creep failure prediction from observation of microstruc- 
ture in 2 1/4%—1% Mo steel. Hale, K.F. (National Physical Lab., 
Teddington, Eng.). pp 193-201 of In Physical metallurgy of reactor 
fuel elements. Harris, J.E. (ed.). London; ical (1975). 

From International conference on . a of 
reactor fuel elements; Berkeley, England, (2 Sep 1973). 

See CONF-730912— 

An attempt has been made to demonstrate that the lifetime of 
2%, percent Cr—1 percent Mo steel, stressed at elevated tempera- 
tures, can be prodicn’ 07 SS ee 
ture under accelerated creep conditions. An pe ip of the 
creep processes involved is not considered necessary. The technique 
depends upon the assumption, verified by experimental observation, 
that ¢ the different processes operating during creep, pee np 
tion growth and recovery to void formation, are all depen- 
dent upon temperature c’ given by an Arrhenius equation 
modified by McLauchlin. It is = to accelerate the microstruc- 
tural changes in a 2'/, percent Cr—1 [oo tinongh Mo steel, a — 
power plant material, by a factor of 100 increasing the 
temperature by 100°C and keeping the cape constant. The remain- 
ing Ii lifetime of power plant components could be estimated, either by 

les of the components themselves or, alternatively, if the 

pam bee § temperatures could be monitored and applied to creep 
tests running in parallel, by examining the test specimens. 


54483 A of a 3MV class electron microscope to mate- 
rials science. Fujita, H.; Tabata, T.; Sumida, N.; Yoshida, K. (Osaka 
Univ.). pp 202-211 of In Physical metallurgy "of reactor fuel ele- 
ments. Harris, J.E. (ed.). London; Metal Society (197 (1975). 

From International conference aa metallurgy of 
reactor Bewg Berkeley, England, (2 = 1973). 


E. (ca). 


Applications of a 3 3 MV class electron have been 
examined over the voltage 0.5—3 MV. The 
nomena in such metals as Al, Fe, “ye W, and Au have 
investigated: (a) Voltage dependence of observable 
thickness for dislocation images; it is os that the maximum 
observable thickness at 2—3 MV is than the critical “ 
thickness, which is sufficient to observe same phenomena as 
bulk specimens, even in such heavy metals as W and Au. (b) The 


my dislocation lines, and for observations 
in metal powders. 





ENERGY RESEARCH ABSTRACTS 


breakage of a 
Uchida, S.; 


wabe, ta, -C.; 

i ' hi Ltd). Japanese Patent 1976-102, 799/A/. 7 Mar 
975. 4p. (In Japanese). 

A method for detecting the breakage of a fuel body in a short 

i ee ieee ee ive waste gas to be taken 

ich forces 2 com gas into a p 
lacing the gas with a coolant while lo 
gas, and extracting the compressed Peps: 


Dak a tlias sees © apiead to tower ¢ pressure within the 
pressure container. This allows the helium gas in the broken fuel pin 
to flow out of the container. The gas from the container is extracted 


by a sampling system. 


54485 i and transient behavior of thermal sensitive 
——— . Kameoka, T.; Shimotono, H.; Akiyama, M.; Furuhashi, 
Wakabayashi, H. (Tokyo Univ. (Japan). pp 223-245 of In 
aeetalies of US/J seminar on fast pulse reactors. Long, R.L. 
(ed.) (New Mexico Univ., a © (USA)); An, Shigehiro; 
Wakaba eds.). Tokai, Ibaraki, Japan; Tokyo Univ. 
Nuclear Research Lab. (1976). 

From ae seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

A thermal sensitive power meter had been developed and 
tested by using Yayoi reactor of Tokyo University. A sensitive 
element consists of a uranium-aluminum alloy wire, enclosed by a 
cylindrical vacuum tube. Generated heat of the wire by nuclear 
fission was transfered by the thermal radiation in the reactor core. 
And then, thermal disturbance by convection heat from the wire in 
the vacuum space was neglected. Static performance of the power 
meter was obtained by using a gery hole of the Yayoi reactor. 
Transient response of the U-Al wire was theoretically 
analysed by solving a transient radiation-conduction heat-transfer 
equation. 


54486 Characteristics, construction and use of valves for nuclear 
energy. Yamanari, K. (Okano Valve Mfg. Co. Ltd., Kitakyushu, 
Fukuoka (Japan)). Ryutai Kogaku; 12: No. 5, 288-293(May 1976). (In 
Japanese). 

The characteristics and the constructions of the valves for 
nuclear energy differ largely according to the types of reactors and 
the kinds of coolants. For the reactors being used for power - 
tion, the valves are constructed on the basis of s' aes es by 
incorporating the requirements for nuclear energy use secondarily, 
but in sodium-cooled reactors and multi-purpose high tem- 
perature reactors, the valves with special constructions have been 
developed in various countries. A serious accident has not occurred 
in nuclear power stations so far, but many minor abnormalities have 
been reported, and those due to valves and valve-operating mecha- 
nisms amount to a quarter of them. The fault in function is 
most, and the leak from valve seats and gland packings follows. In 
order to reduce the probability of failure of reactors, the improve- 
ment of the reliability of valves is urgently required. As for the 
special valves for nuclear energy, there are main steam isolating 
valves, umatically operated relief valves, testable check — 
swing check valves for primary coolant, vacuum-breaking val 
excess flow valves and so on. The quality eo eidtiiie tx: Ge 
manufacture of valves must be strengthened, but ony maintenance 
can be relied upon regarding the sec failure of valves. 

54487 Review on process of large turbo-generator 
shafts. Sakabe, K. (Japan Steel Works Ltd., Tokyo). Karyoku Gen- 
shiryoku Hatsuden; 27: No. 7, 647-655(Jul 1976). (In Japanese). 

In March a Se ee ne er tae SNS SEY aueieer 
etd egos as shipped from the Japan Steel W . 

erk Union AG in FRG. Its weight is 247 t i 
ee oe oe ae apt Seaeng fe the 
proved that remelting process can produce 
fund ingot, ands promng trthe poste fg ene 
Supersonic flaw detection process has been incorporated in 
forging process and it improves the rate of material og 
54488 Quality assurance in the procurement of safety-related 
material. Crittenden, J.A. (Tennessee Valley Authority, Knoxville, 
TN). Trans. Am. Nucl. Soe.; 26: 417(Jun 1977). 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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Tamaku, Kawasaki); Yamada, I; Izumi, S.; Doi, A.; Harima, T. 
Trans. Am. Nucl. Soc.; 26: No rng 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Aging of Class 1E electronic instruments. Ismail, I.A. 
(Rosemount Inc., Minneapolis, MN). Trans. Am. Nucl. Soc.; 26: 444- 
445(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, re USA (12 Jun 1977). 


=. of temperature sensors using a noise 

ot Upeatoee B.R.; Kerlin, T.W. (Univ. of Tennes- 

see, my hm Trans. Am. Nucl. Soc.; 26: 445-446(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54492 Thermal performance of large UHS spray ponds. — 
D.M. (Ford, Bacon, and Davis Utah Inc., Salt Lake City); Baird, 
R.D.; Shah, A.; Rogers, V.C. Trans. Am. Nucl. Soc.; 26: 467-468(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54493 Multigroup data commonly available for fission and fusion 
reactor shielding. Roussin, R.W. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 26: 480-482(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54494 Consistent procedures for integral experiment and — 
data correlation for neutron calculations. D'Angelo, A. 
(Univ. of Calabria, canan Italy); Oliva, A.; Palmiotti, G.; Salva- 
tores, M. Trans. Am. Nucl. -_ 26: 487-488(Jun fe 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, wy. USA (12 Jun 1977). 


54495 Development of an automatic radioiodine analysis system 
for reactor coolant. we = — Energy Research Lab., Kawa- 
saki, Japan); Ogushi, A.; Doi, A.; Kamiya, Y.; Ishizuka, A. Trans. 
Am. Nucl. Soc.; 26: 516-517(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


for nuclear heating 
rates. Allen, E.J.; Kerr, H.T.; Mincey, J.F. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 26: 605-606(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Renates of 0 eee ed 


Argonne National ‘gonne, 
Tilinois 60439). J. Acoust. Soc. Am.; 62: No. 2, 262-270(Aug 1977). 
This study was motivated by the need to design the thermal 


shield in reactor internals and other system components to avoid 
detrimental flow-induced vibrations. The system component is mod- 
eled as two coaxial shells separated by a viscous fluid. In the 
ee a ae Cae 6 wate eee Sens ae 


54498 (CONF-761233—1) Agana uate 2 fuel pellets 
reactor environment. K: 


a simulated reactor 

Reimann, Argonne National Ub, i SA) 1977. Kennedy, CR: 

W-31- 1OENG.38 6p. Dep. NTIS, i (us ). trac 
Acoustic emission onsen, Us ited Kingdom 

of Great Britain and Northern Ireland ng London, United 
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Thermal-shock damage of nuclear reactor fuel pellets in a 
simulated reactor environment has been correlated with acoustic- 
emission data obtained from sensors placed on extensions of the 
electrical a Ringdown counts, rms output data, and 
event-location data been acquired for experiments carried out 

pellets as well as multiple pellet stacks. These tests have 
it acoustic-emission monitoring can provide information 
indicating the onset and the extent of cracking. 


54499 (SGAE—-2425) Determination of the burn up and differen- 
tiation of the fission of uranium-thorium-fuels. Goroncek, K.; 
Falta, G.; Pichlmayer, F. (Oesterreichische Studiengesellschaft fuer 
Atomenergie G.m.b.H., Vienna). Feb 1975. 9p. (In German). (PH— 
= CH—157/75). Dep. NTIS (US Sales Only), PC A02/MF 


The burnup of highly enriched and highly burned up (U, Th) 
Oz fuels has been determined by two different and unrelated meth- 
ods. The results for the fuel burnup calculated from the ratio of the 
uranium pen is compared with the results from the method of 
the stable molybdenum isotopes. The number of Mo-95 atoms en- 
ables the calculation of the total burnup; the respective fission yields 
of U-233 and U-235 are obtained by the ratio of Mo-95 to Mo-100 
isotopes. This method requires fewer assumptions than the former 
but it is more laborious because one has to determine the content of 
uranium and molybdenum of the samples. Moreover the burnup data 
obtained from the gamma-spectroscopic determination of Cs-137 are 
given. 


54500 Physical metallurgy of reactor fuel elements. Harris, J.E.; 
—_ ayy (eds.). London; Metals i society (1975). 483p. (CONF- 
12—). 24.00. 
From International conference on physical metallurgy of 
reactor fue! elements; Berkeley, England, UK (2 Sep 1973). 
Included are sixty-four papers. Each paper has been separate- 
ly abstracted and indexed for the Energy Data Base. (DG) 


54501 Irradiation damage in 2!pha-zirconium and zirconium-ti- 
tanium solid solutions. Buckley, S.N.; Manthorpe, S.A. (Atomic 
Energy Research Establishment, Harwell, Eng.). pp 127-131 of In 
Physical metallurgy of reactor fuel elements. Harris, J.E. (ed.). 
London; Metal Society (1975). 

From International conference on physical metallurgy of 
reactor fuel elements; Berkeley, England, UK (2 Sep 1973). 

See CONF-730912—. 

Various anomalies occur in the irradiation of zirconium, par- 

ticularly the low incidence of void formation. Various suggestions 
have been made for either failure to produce voids or outed 
for their disap ce. Work on the Zr—Ti system which shows 
complete miscibility and sensitivity to anisotropic growth is report- 
ed, together with its extension to pure zirconium and studies on 
various impurities in trace amounts. Other properties related to the 
irradiation studies were also investigated. 
54502 Effect of surface on the heat transfer from a 
circular cylinder to the cross flow of air. Achenbach, E. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
_ Int. J. Heat Mass Transfer; 20: No. 4, 359-369(Apr 
1977). 

The influence of surface roughness on the heat transfer of a 
circular cylinder to the cross-flow of air has been studied. The 
Reynolds number was varied from 2.2 x 10* to 4 x 10® The variation 
of the roughness parameter was 0 < ksub(s)/d < 900 x 10-*. The 
tests have been performed for the boundary condition T approxi- 
mately const. For each of the rough cylinders, the static pressure 
distribution together with the local and total heat transfer have been 
measured. Particular attention has been paid to the transition from a 
laminar to a turbulent boundary layer as a function of Reynolds 
number and roughness parameter. 


54503 Fluid flow and heat transfer in tubes with internal square 

rib roughening. a F.P. (Queen Mary Coll., London OK); 
Whitehead, A.W. (Nuclear Power Co. (Whetstone) Ltd. (UK)). J. 
Br. Nucl. Energy Soc.; 16: No. 2, 153-160(Apr 1977). 

Friction factors, velocity profiles and Stanton numbers have 
been measured in pipes internally roughened with well defined sharp 
square transverse ribs. Values of the pitch to height ratio (p/e) of the 
ribs of 3.0, 5.0, 7.2 and 10.0 were inves' eS ee 
to pipe diameter ratio (e/d) of 0.02. The Reynolds numbers tested 
covered the range 6 x 10* to 2 x 10° in tests with heating and 6 x 10° 
to 3 x 10° in isothermal tests. Using the present experimental results 
together with data from the literature, relations have been suggested 
for the rou; function Ar(e*) and the heat transfer function 
G(e*, Pr). With the help of these functions the friction factor and 
Stanton number can be calculated in the ranges: 6 x 10° << Re < 2x 
10% 5 < p/e < 40; 0.01 < e/d < 0.04; oe <o for e* < 40, 
for the given type of internally roughened surfi 


54504 Mechanical analysis of the dilatation-induced pellet-clad- 
ding interaction. Knight, N.F. Jr.; Kamat, M.P. (Virginia Polytech- 
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nic Inst. and State Univ., Blacksburg). Trans. Am. Nucl. Soc.; 26: 
461-462(Jun 1977). 

From Transactions of the American N 
annual meeting; New York, NY. USA (12 Jun 1977). 


uclear Society 1977 


54505 Calculated microscopic depletion in UO, and MO, fuel 
rods. Edenius, M. (AB A i, Nykoeping, Sweden). Trans. 
Am. Nucl. Soc.; 26: 602-603(Jun 1 . 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


CONTROL SYSTEMS 


54506 Gas-cooled nuclear reactor and — to control the 
reactor. Cramer, H.; Brandes, S.; Nicolai, R.; J.; Ver- 
fuerth, H.; Wachholz, W. ‘(to Hoch aeneal 

G.m.b.H). German(FRG) Patent 2,451,748/A/. 6 May 1976. 21p. (In 
German). 

4 figs. 

It is proposed to design the shut-down devices of a gas-cooled 
pebble-bed reactor in such a way that two — > 
independent and different from one another, will be pane omg A 
number of the reflector rods form a first shut-down system for 
partial shutdown or scram, and the core absorber rods form a second 
system controlling the complete or long-time shut-down. Configura- 
tion and function of the control units are described in detail. 


54507 Process computer systems for fossil and nuclear power 
plants. lida, H.; Matsumura, J.; Nakamura, H.; Nakano, Y. (Hitachi 
Ltd., Tokyo (Japan). Hitachi Hyoron; 58: No. 6, 441-444(Jul 1976). 
(In J apanese). 

It is of growing im that the process computer sys- 
tems play the role of the automatic control systems in thermal power 
plants. While in nuclear power plants, it is considered as indispens- 
able that reactor behavior is grasped with computers for improving 
the plant safety. The application of computers to thermal power 
generating units has been developed in four stages, namely plant 
performance monitor, sequence monitor, operation automation 
system, over-all total automation. The over-all total automation 
system is in the development stage. In nuclear power plants, though 

and 


77% of existing nuclear power generating units now in operation. 


54508 Recent trends of control and instrumentation system engi- 
neering for BWR nuclear power plant. Otaka, H. —-) Hara, K.; 
Ikehara, M.; Neda, T. (Tokyo Shibaura Electric Co. . Ltd., Ka 
Kanagawa (Japan)). Toshiba Rebyu; 31: No. 8, 691-698(Aug 1976). 
(in Japanese). 

The application of electronics and computer technology has 
brought a remarkable change to the control and instrumentation 
systems in BWR nuclear power plants. The principle of “as low as 
practicable” and the severe requirement of — oie had a signifi- 
cant impact on BWR plant engineering. Presen ited here are the 
trends and some of the writers’ engineering activities on the main 
control room design, the solid-state control rod drive system and the 
in-core monitor. 


54509 370/CSMP dynamics simulation of PWR power plant. 
Filho, H.A.; Hukai, R.Y.; Schad, V.R. (Instituto de Energia Ato- 
mica, Sao Paulo, Brazil). Trans. Am. Nucl. Soc.; 26: 439-440(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54510 Performance improvement of the B and W integrated 
control system. Russell, C.D.; Winks, R.W. and Wilcox 
Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 26: 513(Q3un 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54511 Control rod worths in a simulated radial parfait 
core. Hartman, A.K.; Hitchcock, J.T.; Stewart, S.L. (General Elec- 
tric Co., Sunnyvale, CA). Trans. Am. Nucl. Soc.; 26: 538-539(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 55110 


54512 (ORNL/NUREG/TM—72) Critical evaluation of the 

environmental technical specifications. Volume 4. San 
Onofre Nuclear Unit 1. Adams, S.M.; Cunning- 
ham, P.A.; Gray, D.D.; Kumar, K.D. (Oak Rid National Lab 
Tenn. (USA)). 10 Aug 1976. Contract W-7405-E’ G-26; NRC-INA- 
40-550-75. 98p. Dep. S, PC A0S/MF A01. 

A comprehensive study of the data collected as part of the 
environmental Technical Specifications program for Unit 1 of the 
San Onofre Nuclear Generating Station (SONGS 1) was conducted 
for the Office of Nuclear Regulatory Research of the U.S. Nuclear 
Regulatory Commission. The program included an analysis of the 
hydrothermal and ecological monitoring data collected during 1975. 
The hydrothermal analysis includes a discussion of models used in 
plume predictions prior to plant operation and an evaluation of the 
present hydrothermal monitoring program. The ecological evalua- 
tion was directed toward reviewing the strengths and w weaknesses of 
the various sampling programs designed to monitor the planktonic, 
benthic, and nektonic communities inhabiting the inshore coastal 
area in the vicinity of San Onofre. 


54513 Nuclear power and environment. Prakash Chandra. Usp. 
Fiz. Nauk; 1: No. 2, 21(Feb 1977). 
Published in summary form only. 


SITING 


54514 Current USAEC seismic for nuclear power 
plants. Mehta, D.S. (Bechtel Power Corp., Gaithensburg, Md 
(USA)). Bull. Jpn. Pet. Inst.; 12: No. 2, 65-73(Jun 1975). 

10 refs. 

The principal seismic and geologic considerations which 
guide the USAEC in its evaluation of the suitability of proposed sites 
for nuclear power plants and plant design bases are set forth as 
design cottarts in the AIC seguistory guides. The basic requirements 
of seismic design and analysis for seismic Category I structures, 
components, and systems important to public safety have been 
established in the USAEC and Code of Federal 
Regulations. It is pointed out that the current state-of-art techniques, 
best available technology, and additional studies in the field of 
earthquake engineering can be utilized to resolve seismic concerns. 
The seismic design requirements for nuclear plants to withstand 
postulated earthquakes can be standardized and this will be a signifi- 
cant milestone in the continuation of the Nuclear Standardization 
Program. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 54043, 54053 


nuclear power a and 
uebel, K.; Herrmann, H.; Luens- 
mann, W. Wasserwirtschaft: 66: No. 10, 287-293(Oct 1976). (In 


). 

10 tabs.; 11 refs. 

Nuclear power plants and fuel reprocessing plants are de- 
eS een cane aan ear aeenee peeeems seletiee wih 

the radioactive waste waters into the environment. Data are given 

about the activity inventory in the fuel elements of various types of 
nuclear power plants, the appearence of fission and activation prod- 
ucts in the primary cooling circuits as well as about the emission of 
radioactive substances together with the waste waters of nuclear 
power plants and of fuel processing plants. Besides this the ecologi- 
cal effects of the removal of radioactive waste waters into surface 
waters and the additional radiation burden for people are discussed 
and compared with the radiation protection orders which are avail- 
able for the Federal Republic of Germany. 


54516 Evaluation of tritium recycle and buildup in a pressurized 
water reactor. Smith, C.B. (Environmental Protection Agency, 
Wheaton, MD). Trans. Am. Nucl. Soc.; 26: 518-519(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 55531 


ERA VOL. 2, NO. 22 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 54439, 54467, 54581 


54517 (CONF-770611—3) Instruments for measurement of in- 
core nuclear heating rates. Allen, E.J.; Kerr, H.T.; Mincey, J.F. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 4p. oe NTIS, PC A02/MF A\ A0l. 

From American Nuclear Society annual meeting; New York, 
New be United States of America (USA) (12 Jun 1 

and testing of three prototype calorimeters for the 

oman in-core nuclear heating rates in selected materials 
are described. The calorimeters were and tested in the 
Oak Ridge Research Reactor. 


54518 P= pee at 17) High *°Pu —— a 
ments and cross section preparation. Ombrellaro, P.A. (Han- 
ford Engi rans Sterne Lab., Richland, Wash. (USA)). Mar 
1977. 7 oa ty. 760142170 41p. . 

e used to generate a set of 42 energy group 
resonance hin ae - spatially self-shielded cross sections derived from 
high-*Pu fuel compositions is described. The cross sections have 
been developed for use in analyzing experiments performed in the 
high-*Pu fuel compositions of the he FTR-En R-En Mockup Criti- 
cal, developed for the study of characteristics of the FTR loaded 
with light water reactor recycled plutonium. Some cross section 
results for ***Pu and ***U derived from the high-*“°Pu compositions 
are compared with corresponding results derived earlier from low- 
24° Pu fuel compositions. 


54519 (ORNL/TM—S5929) Bulk Shielding Facility quarterly 
report, July, August, and September of 1976. Hurt, S.S. III; Lance, 
E.D.; Thomas, J.R. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1977. Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF 
AOl. 

The BSR operated at an average power level of 1637 kW for 
50.05 percent of the time during July, August, and ————. 
Water-quality control in both the reactor primary and secondary 
cooling systems was satisfactory. The BSR was operated at low and 
variable power during this quarter for 27.327 hours as of the 
training pro; for nuclear reactor tor trainees Mem- 
phis State University. The PCA was used in the above-men- 
tioned training programs and was operated on six occasions when 
the Oak Ridge Associated Universities or Memphis State University 
students actively participated in training laboratories. 


54520 (SAND—76-9311) Development of a So: 
pulsed reactor fuel element. Reuscher, J.A.; ; Marion, 
R.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). str "Contract 
ee 4p. (CONF-770807—4). Dep. NTIS, PC A02/MF 
AOl. 


From 4. international conference on structural mechanics in 
reactor a San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

A new core is being designed to improve the performance of 
the Annular Core Pulse Reactor (ACPR). design utilizes a two 
region core with the inner region containing enthalpy fuel 
elements around the 228 mm diameter central irradiation cavity. An 
outer core region of uranium-zirconium hydride fuel elements is 
placed around the high-enthalpy inner core region to provide an 
adequate negative temperature ient for the entire core. A 
program has been age seer - develop a IC aus — ele- 

graphite matrix containing (U- solid solution 
aeticien he program has successfully developed a (U, Zr) C- 
graphite fuel element with a high volumetric enthalpy which can be 
used in a water cooled pulse reactor. Extensive tests have demon- 
strated the feasibility and safety of the fuel element design. 


54521 (TID—27619) a. yay te preliminary 
component design: National 


description for the pressurizer. 
Lab., Idaho Falls (USA)). Dec = Contract EY-76- 
C-07-1570. 188p. Dep. — ae SS 
Information on 


54522 pe ag tage EEN ON 
B.F. Jr. (Aerojet Nuclear Co., Idaho Falls, Idaho (USA)). 27 Nov 
1972. a EY-76-C-07-1375. . Dep. NTIS, PC A02/MF AOI. 
A subcooled b or vals of the LOET teactor eyeseas 
has been performed. The 
system have been 
inlet, outlet, and sim 


transients throughout the reactor 
fd for three 8 inch schedale 160 LOCEs - 
inlet-outlet. The break time 
utilized for this analysis was 0.001 second. This 


blowdown 
ee eee ae Sous pease wenieaty Wis ent aSs 
three LOCEs studied. The maximum positive and negative pressure 
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differences across the core are summarized. To obtain an estimate of 
the compressive load on the fuel assemblies, the maximum negative 
core AP is converted to a force and added to the holddown spring 
preload. The results are presented for the control, center, and corner 
fuel assemblies. 


54523 (TID—27665) Flow rate calculations for LOFT core sup- 
port barrel outlet nozzle: reactor vessel outlet nozzle. Gottula, R.C. 
(Aerojet Nuclear Co., Idaho Falls, Idaho (USA)). 10 Mar 1972. 
Contract EY-76-C-07- 1375. 5p. Dep. NTIS, PC A02/MF AO1. 

Preli calculations have been made to determine the 


flow rate through the gap between the LOFT core support barrel. 


outlet nozzle and the reactor vessel outlet nozzle. Calculations were 
made for = syne from zero to 0.1 inches. A plot of flow rate 
through vs gap thickness is presented. A plot of the 
percentage of full full flow (4.3 x 10° Ibm/hr) vs gap thickness is also 
presented. 


54524 (TID—27667) LOFT core flow study. Fujita, R.K. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Jul 1975. Contract EY-76-C- 
07-1570. 81p. Dep. NTIS, PC AOS/MF AO1. 

The results are presented of the LOFT core flow study to 
determine the LOFT core flow rates and coolant temperatures so 
that the LOFT cladding temperature response can best represent 
that of a typical LPWR. The time to reach CHF is recognized as an 
important indicator of core behavior. Therefore, computer models of 
the LOFT and LPWR cores were prepared to determine the time 
required for each core to reach CHF under different sets of thermal- 
hydraulic plenum conditions. It is concluded that the LOFT clad 
temperature response is similar to that of an LPWR when the LOFT 
initial hot leg fluid temperatures are near the LPWR temperatures 
(610°F to 618°F). The initial LOFT core flow rates do not effect its 
core response in relation to time to CHF. A delay in the time to 
reach CHF was observed for the LOFT fuel pin for certain core 
conditions caused by a rewetting of the fuel pin early in the tran- 
sient. CHF was reached earliest in the LOFT core near the core 
midpoint while in the LPWR, the earliest CHF location was in the 
upper portion of the core. 


54525 Accuracy of the experimental methods used in the investi- 
gations of reactor characteristics on critical assemblies with slightly 
enriched UO, fuel and light water moderator. Pt. 2. Dabrowski, C. 
(Institute of Nuclear Research, Warsaw (Poland)). Nukleonika; 19: 
No. 10, 869-890(1974). (In Russian). 

To illustrate the degree of difficulty connected with the 
derivation of valuable experimental results in the investigation of 
light water lattices with slightly enriched UO: fuel and to justify the 
accuracy recommended in Part 1 of this paper, remarks on the 
experimental inaccuracy sources have been given. The remarks 
concern the material buckling B?’, d(rho)/dH parameter, intracell 
parameters delta®, rho**, delta**, MCR, xi as well as the SI spectral 
indices and related activation measurements. The most important 
sources of the random and systematic uncertainties have been de- 
scribed and exemplary values of these uncertainties have been 
quoted in tables. 


54526 Improvement of fuel use in the reactor RA. Krsticj, D.; 

Bulovicj, V.; Milosevicj, D.; Maksimovicj, Z. (Institut za Nuklearne 

Nauke Boris Kidric, Belgrade (Yugoslavia)); Boreli, F. (Belgrade 

secs (Yugoslavia). Electrotehnicki Fakultet). Teion Kogaku; 13: 19- 
8(1975). 

24 refs., 5 figs., 5 tables. 

More intensive use of fuel in the RA reactor was achieved by 
applying a more suitable fuel exchange program. According to this, 
the medium of the fuel channels are loaded with complete 
unused fuel. Some of the partly used fuel elements from the middle 
are moved to the periphery of the channels for further burn up. 
Refuelling aay oor was calculated on the basis of one-group pertur- 
bation theory. High efficiency of such a program has been proved by 
calculating its burn up amounts of **Ru, '*Cs and '°’Cs isotopes. A 
gamma spectrometer with the semiconductor Ge(Li) detector was 
used. 


54527 Optimization study of peak thermal neutron flux in moder- 
ators of advanced repetitive pulse reactors. Asaoka, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment); Watanabe, N. pp 643-656 of In Proceedings of US/Japan 
seminar on fast pulse reactors. Long, R.L. (ed.) (New Mexico Univ., 
Albuquerque (USA)); An, Shigehiro; Wakabayashi, Hiroaki (eds.). 
Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engineering Research 
Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

In achieving a high peak thermal neutron flux in hydrogenous 
moderators installed in repetitive pulse reactors, the core-moderator 
arrangement can play as much an important role as the moderator 
design itself. However, the effect of the former has not been ade- 
quately emphasized to date, while a rather extensive study has been 
made on the latter. The present study concerns with a core-modera- 
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tor system parameter optimization for oc 0 sepetiiive emer ons 
fast reactor. The results have shown that s of vedios oie 
arrangement resulting from the optimizations of 

are significant and tis effects con be summed up 3 sive Gs Satinens 
in the peak thermal flux by a factor of about two. 


54528 Generation of thermal neutron flux peak. 3-2. Hayashi, M. 
(Kyoto Univ., Kumatori, Osaka (J; ). Research Reactor Inst.). 
84-92 of In Present status and lems of reactor neutron 
Tokyo, Japan; Atomic —s of Hey es (1976). (in Japanese) 
High-intensity very attractive to 
researchers Wao utiios thentsal wontons ‘Yan Soahiene Ma iaaiie 
eration of thermal neutron flux peaks concerned with both 
payee at ee Oe 
and trap them while maintaining high-efficiency chain reaction. 
In this connection, the following matters are described: the composi- 
tion of the core, the ee ae aa te the ae pena] 
available neutron quantity ux Concerning 
the core, the large ratio of surface area to volume is desirable to 
obtain easy neutron leakage. The integrated quantity of available 
neutrons increases when the thermal neutron flux peak is made 
within the outer reflector region, rather Genta in the incore moderator 
region. 


Reliability of nuclear design methods for fast 
pulse reactors. Hirata, M.; Nishimura, H. Co Atomic =p a 
Research Inst., Tokai, Ibaraki. Tokai Researc 
27-43 of In Proceedings of ety seminar on fast pulse cane 
Long, R.L. (ed.) (New Mexico Univ., Albuquerque ee Aa An, 
Shigehiro; Wakabayashi, Hiroaki (eds.). Tokai, Ibaraki, J 
Tokyo Univ. Nuclear Research Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

The nuclear design methods using a multi-group cross section 
set for solving the Boltzmann transport equation have been used to 
predict the neutronic characteristics of fast pulse reactors. This 
paper reviews the p method of a multi-group —e 
design methods and their applications for calculating some 
characteristics of fast pulse reactors. The comparison of en ete calcu- 
lations with experiments is presented. 


54530 Prompt alpha and reactivity measurements on fast metal 
assemblies. Mihalczo, J.T. (Oak Ridge? Ridge National Lab., Tenn. (USA)). 
pp 205-222 of In Proceedings of US/Japan seminar on fast at pe 
reactors. Long, R.L. (ed.) (New Mexico Univ., 

(USA)); An, Shigehiro; Wakabayashi, Hiroaki (eds.). Tokai, 

Japan; Tokyo Univ. Nuclear Engi Research Lab. (1976), 

From US/Japan seminar on fast reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

This paper reviews the prompt neutron decay and reactivity 
measurements that have been performed for uranium (93.2 wt% 
235[)) metal assemblies and correlates events in a detector in the 
assembly with those in a chamber containing the spontaneously 
fissioning isotope, **Cf, which provides neutrons that initiate fission 
chains in the assembly. The theory is reviewed and the results of 
measurements in both the time and the frequency domains are 
presented. The results are also compared with other measurements. 


54531 High intensity neutron source for fast 
tor. Takahashi, H. (Tokyo Inst. vf — (Japan)). pp 
Proceedings of sicd Gait, Alben 
(ed.) (New Mexico 
Wakabayashi, Hiroaki (eds.). ATOR. 
Nuclear Engineering Research Lab. 
From US/Ja; 
aki, —= a? Jan 1976). ‘ : 
deuteron stripping reaction for making a intensity 
neutron source of the fast pulsed booster reactor is Hocussed in 
comparison with the method of using the proton (p,xn) reaction. 
Although the former one has lower neutron production 
than the latter, the neutron source is concentrated in the terms of 
space direction and energy. This method has advantage over the 
(p.xn) reaction as the outside neutron source for the fast pulsed 
booster reactor. 


booster reac- 

pulse De EL C 
SA Shigehiro; 

oA Naas hee Univ. 


seeker Gt Galen sisal ait: Wao 


pp 607-630 of In 
reactors. — 
(USA)); An, Shi 
Japan; Tokyo 
From US/Iep 
aki, Japan (19 Jan 1976). 
Fissioning plasmas are the gaseous high- 
cavity reactors that originally were conceived for nuclear 
propulsion in space. For achieving a impulse 


the nuclear fuel must burn at a i 
For criticality, the uranium outs deus 


apan 
R.L. (ed.) (New Mexico Univ., 
4 
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ee Gat See 8 eis Siow, Io enten ive 
tigations it was, therefore, assumed that the fissioning plasma is 
optically thick. However, in gaseous matter the energy release of 
fissions can lead to ionization and excitation that deviate from 
Maxwell-Boltzmann distributions. This condition can be exploited 
for the direct conversion of fission fragment energy into coherent 
light. Recent research has culminated in the first experimental nucle- 
ar-pumped lasers. At about the same time, a pro of gaseous fuel 
reactor experiments with enriched uranium luoride was started. 
ve ng tests were conducted with uranium foils simulating the 

. Gaseous uranium hexafluoride will be used in a series 
Wiiiichaiae capatnect. 


54533 Simulation study on the dynamics and control of Japan 
Linac Booster. Wakabayashi, J.; Yoshikawa, H. (Kyoto Univ., Uji 
(Japan). Inst. of eee ies Energy) pp 309-332 of In is 
ee seminar on fast p reactors. Long, R.L. (ed.) 

Mexico Univ., Albuquerque (USA); An, Shige Wakabayashi, 
Hiroaki (eds.). Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engi- 
acecng Reser Lab. (1976). 

rom Jan 1579. seminar on fast pulse reactors; Tokai, Ibar- 


aki, Tage (9 Jan 1 
conceptual design study of Japan Linac Booster(JLB) is 
promoted by the technical research committee of JLB. As a part of 
above project, the authors studied the dynamics and control of JLB 
ee ee ee eee See eene B 
proposed, in which the matrix iterative method is utilized to describe 
the dynamic behavior during one pulse cycle, as well as between the 
adjacent pulse cycles. The pulsed criticality condition, the steady 
state operation chracteristics and power excursion characteristics are 
easily calculated by this method, whatever the shape of reactivity 
pulse may be. The quantitative examinations are made using the 
parameter of JLB. In order to limit the initial thermal shock 
at start-up period of JLB, the authors propose a method of 
program control. In this study, the simplified reactor core dynamic 
model which is obtained by regression analysis technique is success- 

fully utilized. 


54534 Fast pulsed reactor kinetics. Theory and experiment. 
Wimett, T.F. (Los Alamos Scientific Lab., N.Mex. — pp 355- 
381 of In an of US/Japan seminar on fast pulse reactors. 
Long, R.L. (ed.) (New Mexico Univ., 7 tombe (USA)); An, 
Shigehiro; Wakabayashi, Hiroaki (eds.). Tokai, Ibaraki, Japan; 

Tokyo Univ. Nuclear Engineering Research Lab. (1976). 
From ee ito. seminar on fast pulse reactors; Tokai, Ibar- 

aki, —— thee Jan 197 

ae simple transient response equation of reactor 
ee... = camanade inadequate to predict behavior of a fast burst 
— a the presence of external neutron reflection. The one-point 
has been extended to adequately include neutron 
aieties sha along with effects of elastic waves in the reactor fuel 
excited by short duration bursts. Some recent data obtained with 
Godiva IV are included to demonstrate the validity of this approach. 


54535 Cold neutron sources with a reactor and an electron Linac. 
5-1-1, Utsuro, M. (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.). pp 155-167 of In Present status and problems of 
reactor neutron ee, Tokyo, Japan; Atomic Energy Society of 


J 6). 
=i 4 ~~ Pe roducing the neutrons 
mainly of energy about 5 MeV - 0.1 MeV. Pap ee hm function 
is to moderate the energy of the neutrons from a reactor, for 
example, to cold neutron region by means of nuclear scattering with 
a cooled substance. After explaining the ideal cold moderating 
compound, problems in the cold neutron sources for reactors and 
Linacs are described, followed by brief comparison between the 
two. Here as the ideal one, a moderator compound gi the ideal 
form of energy distribution ok oe ie ie eae b 
assumed. With a reactor, a liquid moderator is used to deal with the 
problem of radiolysis. With a Linac, solid methane gives the highest 
Sg Re 


tap tel rag heen g he eg te eg 
An, oy Oka, Y. (Tokyo Univ. (Japan). Nuclear 
search Lab. ); Wakabayashi, J. pp 525-552 of In Proceedings us’ 
Japan seminar on fast ulse reactors. Long, R.L. eer ae 
Univ., Albuquerque SA); An, Shigehiro; Wakabayashi, Hiroaki 
(eds.). Tokai, reece Japan; Tokyo Univ. Nuclear Engineering 
From U ee en ee 


met, yt 

paper cons of two parts. The fist partis concerned 
with safety aspects of pulsed YA YOI Renee Pad cogaaes 
YAYOI is performed with reactivity devices. Inheren 
safety characteristics due to dilation of metal 
fp buildup, reactor 
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ation and so on are derived from the consideration on the integrity 
of fuel. erga cagr gr ehpeng momen agp Benadenn se tn ol 


U (Japan). Nuclear 
niv. uc’ 
of US/J: 
(ed.) (New Mexico 
Wakat bag — : 


Nuclear 


aki, Japan (19 Jan 1976). 

YAYOI is open to joint use of all universities in J and LB 
type pulsed reactor program is also a joint project of university 
union in Japan. preliminary experiments for pulsed operation of 
YAYOI was started in 1973 and the pulsed operation was attained 
last December. The pulsed operation combined with Linac is also 
promised next year. Four kinds of pile oscillators are available as 
reactivity varying devices for YAYOI. Each oscillator can be used 
alone or combined with each other to make many different modes of 
reactivity addition. This reactivity pulsing procedure is a original 
one which has not yet been explored in the world. Linac 
started in 1974 and the main machine is scheduled to be completed in 
this fiscal year. The repetitive fast pulsed reactor in Japan is based on 
the original concepts and is the combination of Booster, i.e., a sub- 
prompt critical reactor and electron Linac. 


54538 Safeguard and some aspects of safety of the IBR-2 reactor. 
Ananiev, V.D.; Blokhintsev, D.I.; Bunin, B.N.; Zinkevich, S.V.; 
Frank, I.M. (Joint Inst. for Nuclear Research, Dubna (USSR)). pp 
573-601 of In of US/Japan seminar on fast pulse reac- 
tors. a. R.L. a | lew Mexico Univ., Albuquerque OSA); 
An, S) ashi, Hiroaki (eds.). To 
Tokyo t niv. Nuclear va eed Research Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 
In the first part of the paper are briefly described the expected 
values of parameters peculiarities of the iodi 
research reactor IBR-2. The requirements for 
fast reactor are stated (such as permanent control of reactivity 


* From Am Bhp thae g fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

SILENE is an experimental homogeneous pulsed reactor 
using a solution of uranyl nitrate as fuel. It produces bursts whose 
ee eee. 


by surrounding core with 
constaed fom « 360mm diameter saul 


totically equals 24x10 pated yp mmr | equals. 740 
Megawatts), energy in pulse = 1.6x10* fissions (5 Megajoules). 
During the power, very in lormances can be 
“© central —_ oe uence = 4.10% n/cm’, 

um instantaneous flux = 6.10'* n/cm?/s, integrated gamma 
y = = 410°R, and gamma doce rate = 2.10" WV/b. 
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54540 Pulsed reactors as thermal neutron sources. Brugger, 
R.M. (Missouri Univ., Rolla Usa) pp 419-446 of ot Proceedings 
of US/J ag on fast reactors. Long, R.L. (ed.) (New 
Mexico , Albuquerque USA). An, S ehiro; W akabayashi, 
Hiroaki ‘eds Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engi- 
sae me Lab. (1976). 

/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, soya (19 Jan 1976). 

The pulsing or bursting of a reactor allows time-of-fli 
methods to be used for the thermal neutron experiments which 
realizes a gain over steady-state neutron source for the same average 
power. Since the maximum average power is one of the major limits 
to more intense neutron sources, p reactors hold the potential 
for 1,000 times more peak power and thus effective flux and experi- 
mental capability than do the steady-state reactors. Examples of 
Operating pulsed reactors used for thermal neutron research are the 
IBR-30 ae Dubna and the booster at Harwell. Because of their 
advantages, other pulsed reactors have been proposed; while new 
ones continue to be proposed. As used for thermal neutron research, 
the past experience and future potential of pulsed reactors is re- 
viewed. ee of fast burst reactors in the overall scheme of 
future th neutron sources is discussed. 


54541 Operational characteristics of the CALIBAN fast 
reactor. Cortella, J.; Reberol, R.; Vanel, M. (CEA Centre d'Etudes 
de Valduc, 21 - Is-sur-Tille (France)). pp 157-170 of In Proceedings 
of US/Japan seminar on fast reactors. Long, R.L. (ed.) (New 
Mexico Univ., Albuquerque ROSA). An, Shigehiro; Wakabayashi, 
Hiroaki (eds.). Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engi- 
neering Research Lab. (1976). 

rom US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, an Jan 1976). 

IBAN is a FPR operated at CEA-Valduc Center since 

1971. It has been designed as a fast neutron irradiation source and its 
environment is specific for this utilization. To date, it delivered more 
than 400 bursts and the fuel integrated about 5.10’° fissions. The 
main characteristics are: - cylindirical core 113 kg U 235 - Mo 10% 
alloy - integrated dose in a burst in the central 2.5cm diam 
cavity:3.10%*n.cm™? - integrated dose in a burst outside of the 
core:5.10** n.cm™? - pulse width:50us A special effort was made in 
measuring the spectrometric and dosimetric neutron and gamma 
characteristics. Some results are presented. 


core design of a repetitively pulsed reactor. 


54542 
Hirata, M. yg —_ y Pry Energy Research Inst., Tokai, Tbaraki. 


Tokai Research Establishment). pp 631-641 of In Proceedings of 
US/Japan seminar on fast pulse reactors. Long, R.L. (ed.) 
Mexico Univ., Albuquerque (USA)); An, Shigehiro; Wakabayashi, 
Hiroaki (eds.). Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engi- 
neering Research Lab. (1976). 

rom US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, ae — Jan 1976). 

dynamic booster concept being coupled with a neutron 

onttina system mechanically modulated of the reactivity and 
an electron linac has been investigated for obtaining higher intensed 
neutrons. This paper reviews the conceptual core design that 
emerged from the study. The neutronic and thermo-hydraulic char- 
acteristics of the core are discussed. 


54543 Some experiences and plans on reactor safety research by 
NSRR. Ishikawa, M.; Saito, S.; gg T.; Tomi, K. QGapan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). pp 487-506 of In Proceedings of US/Japan seminar 
on fast pulse reactors. Long. B- .L. (ed.) (New Mexico Univ., Albu- 
querque USA) An, Shi 0; Wakabayashi, Hiroaki (eds.). Tokai, 
Japan; Tokyo Univ. Nuclear Engineering Research Lab. 
1976 
‘ » From Vee seminar on fast pulse reactors; Tokai, Ibar- 
aki, a Oe - 1 RR (he 
uclear Safety Research Reactor) has been 
este de since io 30th 1975. The NSRR is a modified TRIGA- 
ACPR (Annular Core Pulse Reactor), in which some 4.7 dollar 
pulsing operation is possible to produce the test fuel melting in the 
sodium circumstance as well as in the water one inside a capsule or a 
loop. So far, several fuel failure tests using the atmospheric pressure 
capsule filled with water have been made ads Comes the reactivity 
initiated accident in the light water moderated power reactor. The 
fuel failure occurred in the case of about 230 cal/gUO2 energy 
insertion in the fuel, and the cladding was quite brittle after the test. 
In the case of 290 cal/gUO, energy insertion the test fuel broke into 
five large pieces. Several hundreds of tests are planned to determine 
the threshold energy limits for fuel failure and investigate fuel 
behaviours, fuel failure mechanisms, fuel-coolant interaction and so 
on, for the water reactor fuels and the fast reactor fuels, respectively. 


54544 Status of fast pulse reactors in the U.S.A. Long, R.L. 
(New Mexico Univ., Albuquerque (USA)). pp 9-16 of In Proceed- 

of US/Japan seminar on fast pulse reactors. Long, R.L. (ed.) 
(New Mexico Univ., Albuquerque (USA)); An, Shigehiro; Waka- 
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bayashi, Hiroaki (eds.). Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear 
Engineering Research Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

After a brief review of the historical development of fast 
pulse reactors in the U.S.A., dis pever mechs en iaees aa 
teristics, operating data, and reactor utilization of the six operable 
U.S.A. fast pulse reactors. These ae the Aberdeen Pulsed 


Oak Ria Health Physics Research 

» Sandia Pulsed Reactors geen ge and -III (SPR- 

II and SPR-III). Significant di differences among the reactors are 

identified and the reader is referred to earlier meeting proceedings 
for detailed descriptions of each reactor. 


54545 Dynamic thermomechanical behavior of fuel element of 
YAYOI. Miya, K. (Tokyo Univ. (Japan). Nuclear ineering Re- 
search Lab.); Yagawa, G. pp 271-285 of In Proceedings of US/Japan 
seminar on fast pulse reactors. Long, R.L. (ed.) (New Mexico Univ., 
Albuquerque (USA)); An, S ; Wakabayashi, Hiroaki -oe> 
Tokai, Ibaraki, Japan; Tokyo v. Nuclear Engineering Research 

Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

The fuel of a fast burst reactor is subject to vibrations 
occasioned by rapid temperature rise when the reactivity in the core 
is suddenly increased. paper covers an analysis of such fuel 
vibration in the fast neutron source reactor "YAYOI” under pulsed 
operation, with use made of the finite element method, and adopting 
as parameters the rate of temperature rise and the spatial temperature 
distribution. In addition, effect of a anisotropy of the fuel which is 
composed of grains on the mechanical behavior is investigated 
numerically. An analytical solution is also obtained assuming that the 
fuel is under plane stress, for comparison with the results derived by 
the finite element method. Agreement between the two results is 
very good within the bounds of the plane stress condition. The 
results indicate that the amplitudes of dynamic _—, and 
stress increase with rising rate of energy release. relation be- 
tween these quantities is presented 


54546 Design and initial performance of the Sandia Pulsed Reac- 
tor III. Reuscher, J.A.; Estes, B.F. (Sandia Labs., 

N.Mex. (USA)). pp 89-112 _ In Proceedings of US/J seminar 
on fast pulse reactors. R.L. (ed.) (New Mexico Univ., Albu- 
querque (USA)); An, Shigehiro; Wakabayashi, Hiroaki —_ ‘Tokai, 
Ibaraki, Japan; Tokyo Univ. Nuclear Engineering Research Lab. 
(1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

The Sandia Pulsed Reactor-III (SPR-III) is a new fast pulsed 
reactor which has recently undergone initial testing at Sandia Labo- 
ratories. SPR-III is a uranium-10 weight percent molybdenum fuel 
assembly with a 17.78 cm irradiation cavity similar in design to SPR- 
II which has been in operation since 1967. The basic SPR-III design 
utilizes the same split-core configuration which has been proven 
with SPR-II; however, SPR-III uses external reflectors for control 
and external bolts to hold the fuel plates together. The core consists 
of sixteen fuel plates with an inside diameter of 17.78 cm, an outside 
diameter of 29.72 cm, and a core height of 31.9 cm. The fuel mass is 
about 227 kg of fully enriched uranium-10 weight % molybdenum 
alloy. SPR-III has completed the initial series of startup tests which 
included the critical experiment, zero and low-power tests, and pulse 
testing. The reactor design and results from the initial testing pro- 
gram are described in this paper. A of the startup experi- 
ments with SPR-III have been completed and this paper discusses 
the more important aspects of the initial testing program. 


54547 Dynamic thermomechanical behavior of the Sandia Pulsed 
Reactor III. Reuscher, J.A. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). pp 333-353 of In Proceedings of US/Ja Fg on fast 
pulse reactors. Long, R.L. (ed.) (New Mexico 
(USA), An, Shi 4 ag ee Wakabayashi, Hiroaki (eds. Nee 
Japan; Tokyo Univ. Nuclear Engineering Recweh Lak ab G370) 
From US/Japan seminar on fast pulse reactors; Ti 
aki, Japan (19 Jan 1976). 
The theoretical and measured mechanical behavior of SPR- 
III during pulse operation is described. The core was instrumented 
with noncontacting displacement transducers and the oscillations of 
the fuel plates and support structure were recorded. A method for 
calculating the fuel stresses using surface oscillations is described. 
The dynamic, thermal stress results were obtained from a two- 
dimensional, finite difference analysis which included temperature 
dependent properties. 


54548 Utilization of fast pulse reactors in nuclear and radiolysis. 
Shiokawa, T. = ohoku Univ., —_— (Japan). Faculty of Science). 
ew cgay Big Proceedings of ee ee ee 
reactors. Long, R.L. (ed.) (New Mexico Univ., Albuquerque 
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(USA)), An, ; Wakabayashi, Hiroaki (eds.). Tokai, Ibaraki, 
Research Lab. cere 
reactors; Tokai, Ibar. 


new various 


“plack-boxes” in 

will become conde naire ote. 0 dem 

asa ucts reactor, a tritium 

reactor and a knock-on reactor. Sant ae cies ons reactor, 

the basic study of recoil im 1 will be carried out and the 
mechanism of it elucidated. 

pea hn te gue nae 

‘ganic molecules. vl bk ce proton reactor, the 

mun: i knock-on exci es ae ee reaction with other organic 

molecules will le. The most actual application will 

Sodiens is aly Sar of aliemecetion aiete Utilization of pulsed 

beams of high flux of fast and thermal neutrons will serve to the 

more sensitive analysis of many element by the detection of short- 

lived activated radionuclides having half-lives less than one minute. 


54549 Rapid response and wide range neutronic power measuring 
aynems for fat pulsed reactors, Sumita, K. lida, T. (Os (Osaka Univ., 
Suita (Japan). Facul . Wakayama, N. pp 183-204 of 
In Proceedings of Gi an seminar on fast reactors. Long, 

eet ie ey 


R.L. (ed.) Lt ees eal (ede Ne reg eae 
Wakabayashi, Hiroaki okai, Ibaraki, Japan; Tokyo Univ. 
Nuclear Engineering h Lab — 
Rene tee ign seminar on fast pulse reactors; Tokai, Ibar- 
aki, Jouge (19 Jan 1 
— Se an investigation on design principles 
of tha Wai Gees cad With nee Micieacie pues teammies 
system for fast pulsed reactors. The picoammeter, the logarithmic 
amplifier, the reactivity meter and the neutron current chamber are 
the items of investigation. In order to get a rapid response, the 
method of compensation for the stray capacitance of the feedback 
circuits and the capacitance of signal cables is applied to the picoam- 
meter, the logarithmic amplifier and the reactivity meter with con- 
sideration for the stability margin of a whole detecting system. The 
response of an ionization current chamber and the method for 
compensating the ion component of the chamber — to get 
optimum filters are investigated. Statistical fluc- 
tuations of current chamber output are also considered in those 
works. The optimum thickness of the surrounding moderator of the 
neutron detector is also discussed from the viewpoint of the pulse 
shape deformation and the neutron sensitivity increase. The experi- 
mental results are which were observed in the pulse 
pag i tt fast pulsed reactor “YA YOI" and the one 
ot TRIGA “NSRR” with the measuring systems using those 
principles. 
54550 Time characteristics of various cold neutron 
sources. 5-2, Sumita, K. (Osaka Univ. (Japan)). pp 172-181 of In 
Present status and problems of reactor +4 study, Tokyo, Japan; 
Atomic Energy Society pL mk (1976). 
After explaining the aero cold neutron 
wing matters are 
cold fe hon sources; neutron 
and time in cold moderators; and a 
sa pulsed cold neutron source and the energy time- 
As ibe ah dan the cold neutron sources, 
there are we two ree an 


the neutrons from a reactor, 
my ogee pulsed neutron beam from 
pm Tip ae Fahy dollowed by its coli moderation For the cold 


neutron applications require high techniques and ac- 
in the research reactors in JAERI, it 
production of Mo and the neutron 


irradiation domestic — of 
*°Mo, the parent nuclide of Sse of Ste whose demmed 


See ve pharmaceuticals for ee 
gram or movement requested. The 

method of ho ih 7) Mo method wag igh 
neutron flux, but it is (n, 
In 1975, the irradiation Delp yotedes wing Ge woe 
method have been installed in JRR-2 and JRR-3 reactors. The 


the floating 
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peepee ty beh a poly drag oo npetite rape es 
the uniform distribution of dopant in a single crystal 

utilizes the nuclear reaction of *°Si (n, y) **Si Si sup(8)) ba bough 
the abundance of *°Si in natural silicon is 

method is being experimented in JRR-4 reactor. io As the recent rend 
it is required to grasp the behavior of samples during irradiation, and 

for the purpose, the establishment of irradiation technique with in- 
core instrumentation is necessary. 


54552 Design aspects of fast neutron source reactor YAYOI as 
fast pulsed reactor. Wakabayashi, H.; Furuhashi, A.; An, S.; Tamura, 
T. (Tokyo Univ. (Japan). Nuclear Research ‘Lab.). pp 
45-73 of In Proceedings of ety seminar on fast pulse reactors. 
Long, R.L. (ed.) (New Me: niv., Albuquerque (USA), An, 
Shigehiro; Wakabayashi, Hiroaki (eds.). Tokai, Ibaraki, Japan; 
Tokyo Univ. Nuclear Engineering Research Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

University of Tokyo research reactor YAYOI which means 
Prosperity in Japanese is intended as dynamic fast source reactor as 
well as a stationary one like AFSR and HARMONIE. eg 
with reactivity adding devices with both slow and quick action, and 
a LINAC PNS operating conjunction with the reactivity adding 
devices. The unique idea of fly-through type reactivity addition into 
the core lends itself to minimizing back ground neutrons born due to 
delayed multiplication. Some explanation of design aspects of fast 
pulsed reactor of YAYOI are presented. 


54553 Design concept of Japan Linac Booster. Wakabayashi, J. 
(Kyoto Univ., vi (Japan). inst of, of Atomic Energy). pp 75-88 of “eg 
Pr i S/Japan seminar on fast pulse reactors. Long, 
(ed.) (New Mexico Univ., Albuquerque (USA)); An, Sneehizo: 

Wakabayashi, Hiroaki (eds.). Ti okai, Japan; Tokyo Univ. 
Nuclear Fane Research Lab. (1976 

rom US/Japan seminar on fast pulse reactors; Tokai, Ibar- 

aki, mi. . (19 Jan 1976). 

The development program of the repetitive-accelerator fast- 
pulsed reactor (JLB; Japan Linac Booster) was authorized by Japan 
Science Council at 1971. JLB will be operated as a common use 
research facility of the university union of Japan. The conceptual 
design study is started from 1971. JLB is rotating reflector type 
sodium cooled fast pulsed reactor and its target is given as 
follows, 1) Average power is 2 MW 2) Effective peak thermal 
neutron flux is about 1 x 10’*nv/cm* 3) Pulse neutron width is about 
— 4) Maximum — cycle is 200 pps Though the concep- 

design is not completed yet, the outline of the present situation 
of above studies are presented in this report. 


54554 Measurement of fast neutron 1-2. Kimura, Itsuro 
(Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
15-28 of In Present status and problems of reactor neutron 
Tokyo, Japan; Atomic Energy Society of Japan (1976). (In legenetd 
The present status of the techniques for the measurement of 
fast neutron spectra is reviewed with particular attention to the 
recent activities in Japan. The first section of this report defines the 
energy range of fast neutrons, and various techniques are classified 
into four groups. In the following sections, recent ——— in 
am up is reviewed. The first part is the integral method repre- 
mainly by the activation method. The variation of this 
suthed it Geile coctewel, cad wane suuie OF Gx caiman 
measurement for JRR-4 (a thermal research reactor) and YAYOI (a 
fast neutron source reactor) are presented together with the results 
of computed spectra. The second part is the method of proton recoil. 
The improvement of a p counter by Ichimori is shortly 
reviewed. The use of liquid scintillator is also discussed together 
with the experimental and computational results of YAYOI bench- 
mark spectra of fast neutrons transmitted through the layers of iron. 
The utilization of n-a or n-p reaction as a sandwitch counter is 
discussed in the third part. Measured and calculated spectra in the 
FCA (a fast critical assembly) core are presented as examples. The 
ae Sees © ee © Os Se ee ae 
elopments in J such as the method with a double-scintillation 
amar ae are Yy presented together with its block diagram. 


54555 Polarizing neutron guide using laminated mirrors. Drab- 
kin, G.M.; Okorokov, A.1.; Shchebetov, A.F.; Borovikova, N.V.; 
Gukasov, A.G.; Korneev, D.A.; Kudryashov, V.A.; Runov, V.V. 
CB. P. Konstaatinoy Leningrad Yastionts of Nectoar Physics 'ysics, Acade- 
my of Sciences of the USSR, Gatchina). Sov. Phys. - Tech. Phys. 
(Engl Transl.); 22: No. 1, 117-120(an 1977). 

A por ne neutron using 50Co 50Fe mirrors with an 


described. pm fey in ait ae VVR-M mF By Fa 
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54556 Acoustic monitoring of the IRT-10 test in the TREAT 
reactor. Bobis, J.P.; Doerner, R.C.; Carey, W.M.; Gavin, A.P. (Ar- 
rn National Lab., IL). Trans. ‘Am. ‘Nucl Soc.; 26: 442-443(Jun 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54557 Fast Flux Test Facility operator training simulator. Hunt, 
S.A. (W use Hanford Co., Richland, VA). Trans. Am. Nucl. 
Soc.; 26: 513- 14un 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54558 FFTF fuel failure detection and characterization by cover- 
gas monitoring. Miller, W.C. (Westinghouse Hanford Co., Richland, 
WA). Trans. Am. Nucl. Soc.; 26: 514-515(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54559 WSMR burst reactor irradiation cavity enlargement ther- 
mal shock stress Hull, W.C. (New Mexico State Univ., Los 
Cruces); Mulholland, G.P.; Welch, D.L.; De La Paz, A. Trans. Am. 
Nucl. Soc.; 26: 523-524(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54560 Evaluated cross sections and fission spectrum average for 
*7Zn(n,p)**Cu. Ottewitte, EH. (EG and G Idaho, Inc., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 26: 597-599(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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REFER ALSO TO CITATION(S) 54591 


54561 Irradiation for material testing. 2-4. Mizuho, M. (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki. Oarai Research Es- 
tablishment). pp 68-76 of In Present status and problems of reactor 
neutron study. Tokyo, Japan; Atomic Energy Society of Japan 
(1976). (In Japanese) 

The typical materials to be tested by irradiation are iron and 
steel materials for reactor pressure vessels and graphite as the 
material for high temperature gas cooled reactors. Irradiated neutron 
dose is evaluated with the induced activity of the fluence monitor 
(mainly **Fe or **Ni) simultaneously irradiated with samples. How- 
ever, since this monitor has the threshold energy of approximately 2 
MeV, the neutron spectra of lower energy must be evaluated by 
calculation. mar yoy for ry oped he the energy range from 0.1 to 
1.0 MeV is required. In JM e-dimensional Sn code ANISN 
calculation is applied to the above region, which seems to give the 
accuracy of about 10%. In fuel irradiation testing, the fundamental 
—- for evaluation is the fission rate of the fuel expressed 

in calorific value per unit length (linear output W/cm). 

or the Cotenast of detailed irradiation conditions, the two-dimen- 
sional diffusion calculation is generally carried out. Major problems 
are spectrum correction layer and region d lence. Two methods 
of activated foil integration and reactor noise analysis are practical 
for the reactor output measurement of low power. Utilization of 
fission foil is considered as a method to avoid the above and other 
problems. Accuracy of such estimation is evaluated as approximately 
+- 8% (1 sigma) at present. 
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54562 (AD-B—008941) Nuclear aircraft feasibility study (execu- 
tive summary). Report for 1 Mar 74—7 Feb 75. Amos, M.W.; Butt, 
J.S.; Campbell, B.L.; Diehl, R.G.; F W.J. Jr. (Air Force Inst. 
of Tech., Wright-Patterson AFB, Ohio (USA). School of _——- 

. Mar 1975. 37p. (GSE/SE—75-1-Summ). NTIS PCA03/MF 


Master’s thesis. See also Volume 1, AD-B—008943L. 
The objective of this study was to assess the feasibility of 
lying nuclear propulsion to aircraft in performance A = 

Seecs tssien. Mission. This was accomplished by (Mion Se 

with the system divided into six areas: a) Propel aha 
Sean Mission Avionics, (3) Ancra Desien ) Propulsion 
System Design, (5) Public Safety, and (© Con. Cost. te overriding 
constraint of the aa was the assumption that technology would 


AOl 
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limit an aircraft gross weight to 2,000,000 Ibs in the 1990's. At this 
gross weight, an aircraft tional construction meth- 
ods and powered by a cooled nuclear reactor, but 
only chemical fuel for takeoff, would have a negative payload 
120,000 Ibs. If the aircraft were constructed using advanced 
ites and a liquid metal cooled reactor with chemical 
for takeoff, the payload would be 470,000 Ibs. By the 
liquid metal reactor for a similarly constructed helium cooled reac- 
tor, the payload would drop from 470,000 Ibs to 210,000 Ibs. For 
each individual in the U. S., the risk of being killed by the radioac- 
tive particles associated with one of the airborne 574 reactors, 
would be 9.34 X 10 to the - 8th power year, which is less risk 
than that of being struck by y lightning. Phe ae hr airframe life 
cycle cost was rep oe to be $26.4 
54563 eee gy tnd of a 
(Japan Nuclear Ship it 
Kogyo; 22: No. 6, Oden I 
The development of poe saan ship i 

started in 1955 by the establishment of Nuclear Ship Stud 
and since then, the investigation, test and research on 
have been continued. As Scand daleer eeu Cee 
supply ship was designed for trial. Researches were carried out also 

in JAERI and Institute for Technical Research of Ships. Meanwhile, 
the nuclear icebreaker Lenin was completed in Soviet Union in 1959, 
the nuclear ship Savannah set out for maiden Mee song oh in USS. in 1962, 
and the construction of the nuclear ore carrier Otto Hahn was 
prepared in FRG. Japan Nuclear Ship SA me cae Corp. was 
established in 1963, and started the design and construction of the 
first nuclear ship in Japan, Mutsu. The basic policy in the construc- 
tion is the improvement of nuclear ship technology, the 
safety, and the use of domestic technol as far as 
progress of the design, construction test of the 
scribed. Owing to the problem of radiation leak, 
nuclear ships stagnated for a while, but the nuclear plant 
Mutsu demonstrated the expected performance in the functional test, 
land criticality test and zero output test, and it is expected that the 
bud of the ind 
valuable fruit. 


54564 Clear role for nuclear power. S. Afr. Min. Eng. J.; 88: No. 
4120, 81,83,85(Sep 1976). 

Studies of the world’s mineral resources have pointed to the 
rapid depletion of fossil fuels within a short time . It is therefore 
necessary to regard the development of nuclear as vital to 
industrialisation. This influenced the decision to cstablish South 


own experimental and developmen pro- 
cess. What is certain is that electrical energy requirements will 
be high but within the capacity of Escom. 


54565 Gaseous uranium core reactor. Helmick, H.H.; Barton, 
D.M.; Lowry, L.L. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 26: 525(Jun uhm 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54566 Status of uranium plasma research. Hohl, F. Cangley 
Research Center, Hampton, VA). Trans. Am. Nucl. Soc.; 26: 525- 
526(Jun 1977). 

From Transactions of the American 
annual meeting; New York, NY, USA (12 Jun 1977). 
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54567 UF. reactors. Latham, T.S. 
(United Technologies hone Center, E East Hartford, CT). Trans. 
Am. Nucl. Soc.; 26: vette yny 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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REFER ALSO TO CITATION(S) 54031, 54047, 54069, 54363, 
54366, 55318, 55535 


ao Guide cauee Light-water-reactor safety research pro- 
a tor 


RG. 
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summarizes the Argonne National Labo- 


i response 
program; mechanical = mee of Zirca- 
loy containing oxygen; and (4) steam-explosion studies. 
54569 Sone gg Sg Steam—water mixing and system 


ing, R.S. (Battelle Columbus Labs., Ohio 
. Dep. NTIS, PC A03/MF AOI. 
being conducted in scaled models of 


phenomena 
processes i a loss-of-coolant accident. A 2/15 size, low 
pressure (75 psia pi) city was completed during this. quater ad 
testing was initiated. A initial series of quasi-steady 
state tion fest, with no hot wall or cold leg steam, wa 
comp . The early, partial results are presented and compared to 
1/15 data. The data trends observed in the 2/15 facility are similar to 
the 1/15 size based on the preliminary com 


J 

observation awaits additional comparisons and an analysis of the data 
uncertainties which are still in pro Efforts were continued on 
the development of a data based on the 1/15 data. 
Acitioal data were considered to expand the database and extend 

the parameter ranges. Efforts were concentrated on the examination 
of pressure effects that potentially are included in the em 
constants. The implementation and checkout of RELAP4 MODS on 
the Battelle CDC CYBER 73 computer system was completed and 
sample problems successfully run. 


54570 (BNWL—2212) Core thermal model: COBRA-IV develop- 
ment and applications. Stewart, C.W.; McM CAS Ry 
M.J.; George, T.L.; Trent, D.S.; Cuta, J.M.; Seybold, G 
Pacific Northwest Labs., Richland, Wash. (USA). Jan Tot Con- 
tract EY-76-C-06-1830. 91p. . NTIS, PC A05/MF AO1. 
The objective of the re Thermal Model lopment 
currently in progress at the Battelle Pacific Northwest 
Caer is to develop numerical simulation methods for evaluat- 
ing thermal hydraulic performance of water-cooled nuclear reactor 
cores and other components during postulated accident conditions. 
The primary thrust of this program to date has been continued 
development of the COBRA computer code as a tool for multidi- 
mensional transient simulation applicable to either PWR or BWR 
cores. COBRA-IV incorporates numerous numerical features which 
igni tly extend computational capabilities beyond that of the 
widely used COBRA-III-C. One unique feature of COBRA-IV is 
that it maintains the subchannel connection logic used by COBRA- 
III-C but applies this logic in a manner similar to the finite-difference 
methods common in numerical hydrodynamics. 
(CENPD—138(Suppl.2)) PARCH: a FORTRAN-IV digi- 
evaluate pool axial rod and coolant 
Inc., jaa Conn. (USA)). Jan 1977. 
—— ty =} ie eee made to C-E’s ECCS f 
to 's version 0 
Oe See cee Cae 2 oe TO eeeneat enna 
ing blowdown heat transfer. The report also documents some minor 
changes which were made to improve the code methodology. Sensi- 
ivity studies performed ie coder t0 determine the effece of the 
changes on peak clad temperature and clad oxidation are also 
documented in this report. 
(CONF-760822—P2, pp per ay Removal of radioactive 
= the post accident atmosphere of an LWR-containment. 
See W. (Kernforschungszetrum Karlsruhe, Ger- 


. 
0 14. US ERDA air aoien Sun Valley, 
a ON 197 
Ne ey ag ERDA _ ar 
Panties wale CE tee Sen Grated 0 wake Ge 
itu dade ee ve particles in post accident 
atmosphere of an LWR-containment. It calculates the aerosol 
diffusion, sedimentation and 


ERA VOL. 2, NO. 22 


hysical behavior of the system in the post accident 
LWR atmosphere are discussed which cannot be solved by the 
modelling alone. 


(CONF-760822—P2, p ety Base Gas clean-up system for 
vented containment. = JL. ting Services Inc., 
Columbus, OH). 197 

From 14. Us ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Component od selection and sizing analysis was performed for 
both operational and accident vented containment for light 
water reactors. The criteria used was the decrease of and 
retention of significant health hazard isotopes which would be 
present in the containment after a loss of coolant accident. Time- 
pressure curves were developed for different vent volumes together 
with fission product capacity me gh various components of the 
a. The analysis indicates tha of post accident 

— systems is Teasible and the oaetes orded can justify the 
the system. Two types of operation were analyzed; treatment 
external to the containment and vent to the atmosphere, and treat- 
ment external to the containment with recirculation to the contain- 
ment. 


54574 oe Ay ag At pp 784-810) Control room ventila- 
tion intake selection for nuclear power plant. Walker, 
D.H.; Nassano, R.N.; png M.A. (Offshore Power Systems, Jack- 
sonville, FL). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

To assist in the design of the control room air supply for a 
floating nuclear plant, a comprehensive wind tunnel measurements 
program, ee scale models of two floating nuclear power 
plants located within a scale model of a typical breakwater, was 
performed at the Colorado State University under the direction of 
Offshore Power Systems. The p' ee SS a = 
provide data for: (1) selecting locations on the plant for the 
two alternate control room ventilation intakes, and, (2) mocap a 
applicable dispersion factors between the release nperegh 
selected intakes required for hazard analyses. This 
the measurements program and the muinade4 employ ~ by Offshore 
Power Systems in analyzing the experimental data that lead to the 
selection of the intake locations and the values of dispersion factors 
for control room hazard analyses. 


54575 (CONF-760822—P2, pp 811-828) Evaluation of control 
room radiation exposure. Byoun, T.Y.; Conway, J.N. (Burns and 
Roe, Inc., Oradell, NJ). 1976. 
From 14. US ERDA air cleaning conference 
Idaho, United States of America (USA) o Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 
The development and nat eeeetnne of oem of a comput- 
Ro peel ce # Pr (accident Taha Inhalation Dose) are discussed. 
"A code calculates the external cloud doses (gamma, 
fire Ro nae Row amps p tyadar ney Aone ep op 
radiological release based upon site meteorological data and a wide 
range of possible ventilation and filtration designs. 
54576 ans gay: 884-897) Aerosol behavior in 
LMFBR accidents: results of A and com- 


experimental program 
parison with PARDISEKO code. Schikarski, W.O. (Kernforschungs- 
zentrum Karlsruhe, Germany). 1976. 


cleaning conference; ; Sun Valley, 
Idaho, — States of America (USA) (2 Aug 1976). 
of the fourteenth ERDA air cleaning confer- 


; Sun Valley, 


ence. 

Degen Siena to cnantinel ome io of Dah 
for LMFBR safety analysis. In the TUNA program U! 
concentrations have been measured in a 2.2 m* and a 0.022 m* vessel 


and gas temperatures. processes 
ee te lle a identified. The sig- 
nificant experimental results are with theory. 
hs in the cups daeaiginn of aoe of aerosol behavior in 
IR containments are discussed. 
(CONF-760822—P2, pp 927-944) Evaluation of in-vessel 
for an LMFBR. 
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The goal of direct application in-vessel air cleaning systems is 
to reduce the two hour integrated dose leaking from a containment 
vessel after a design basis accident by mpi = airborne 
sodium aerosol concentration within the vessel. This reduction in 
concentration is achieved by direct action on the entire containment 
volume rather by a more conventional recirculating clean-up 
loop. Strategies that have been evaluated include: increased sedimen- 
tation by enhanced agglomeration using powder dispersal, acoustic 
energy, or turbulence, and powder scavenging. Experiments were 
conducted by burning metallic sodium in a 90 m* chamber to achieve 
aerosol concentrations up to 10 gm/m*. The time decay of the 
airborne mass was measured by sequential filter sampling and the 
effectiveness of each enhancement method was evaluated by com- 

m with decay profiles of untreated aerosols. Experiments with 
induced turbulent agglomeration show 2-hour dose reduction factors 
(DRF’s) up to 43. Under the same scale turbulence conditions it is 
likely that a similar DRF would be achieved in a 30 m high 
containment vessel. Powder dispersal scavenging tests in the same 
chamber showed 2-hour DRF’s up to 7.2—a performance level 
which would also be duplicated in a 30 m high containment vessel. 


54578 (CONF-761039—2) Boiling and two-phase flow 
in liquid metal fast breeder reactor safety analysis. Fauske, H.K. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
ENG-38. 16p. Dep. NTIS, PC A02/MF AOI. 

From Two-phase flow and heat transfer symp ium; Fort 
Lauderdale, Florida, United States of America (USA) (18 Oct 1976). 

Accident energetics problems generic to the liquid metal 
cooled fast breeder reactor concept are briefly discussed, including 
the concern over energetic recriticality and energetic fuel-coolant 
interaction events following a low probability core disruptive acci- 
dent. Application of well-known two-phase flow and nucleation 
concepts suggest that (1) disrupted core material would experience 
boilup even at decay heat power levels and would not be prone to 
slump or compact causing energetic recriticality and (2) since the 
contact temperature between the molten oxide fuel and liquid 
sodium is well below the spontaneous nucleation temperature for 
sodium, large-scale energetic fuel-coolant thermal interactions 
(vapor explosions) should not occur. 


(CONF-770611—12) Calculation of reactivity changes due 
collapse. Hoffman, T.J.; Petrie, L.M. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. 
NTIS, PC A02/MF AO1. 
From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 
Calculations based on Behrens’ method indicate that a sub- 
stantial increase in reactivity may accompany the collapse of a large 
number of small bubbles in an LMFBR core. More sophisticated 
transport approaches to this problem have encountered several diffi- 
culties: the large number of bubbles requires many mesh points; the 
desired effect can easily be masked by the movement of fuel to 
regions of greater (or lesser) importance; the reactivity is desired for 
a random distribution of spherical bubbles. This paper describes a 
transport approach to this problem which avoids above difficul- 
ties by using the “sub-group” or “probability table” method. 


—_— (COO—2571-8) Improvement and verification of fast reac- 

tor safety techniques. report, January 1, 1977— 
March 31, 1977. Barker, D.H.; Bott, T.F.; Wheeler, P.A.; Lamonica, 
L.; Jackson, J.F. (Brigham Young Univ., Provo, Utah (USA ). t. 


of Chemical En: 1977 Contract EY.76-S-02-2571. 28 Dp. 
Dep. NTIS, pce a/MIP AOL. 


Experimental validation of the VENUS-II dissassembly code 
through analysis of the Kiwi-TNT, SNAPTRAN-2, and SNAP- 
TRAN-3 tests has been completed. Work-energy calculations based 
on VENUS-I results were compared to experimental work-energy 
measurements of the above tests. Good it was found be- 
tween calculation and experiment. A VENUS-II and SIMMER-I 
comparison study was completed. When point kinetic neutronics are 
used in SIMMER-I, disassembly calculations match closely. The 

ight discrepancy noted between the two codes arose from the 
differences in hydrodynamic modeling used in the codes. A methodi- 
cal investigation of chemical reactions was made to identify reac- 
tions that can simulate pool dispersion in the transition phase of an 
HCDA. Three reactions (e.g., dilution of sulfuric acid in water, 
neutralization of sulfuric acid with sodium hydroxide, and the reac- 
tion of DMSO and acetyl chloride) were selected for further investi- 
rates, given data 

dilution and neutraliza- 

rate of the DMSO - acetyl 

chloride reaction was determined by the use of a titration calori- 


(GEFR—00029) Risk analysis application 
second cycle. Feiler, K.G.; Hurd, D.E. (General Electric Co., Gea 
vale, Calif. (USA). Fast Breeder Reactor Dept.). Jan 1977. Contract 
EY-76-C-03-0893-013. vp. . 
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This report documents work under Subtask B, 

ee Aaa Se oe Cycle, of the LMFBR 

ethods Task. The objective of the study was to 

improve the credibility of the First Cy: = Assessment by developing 

and — probabilistic analytical and numerical procedures in 
the First Cycle where estimates were made by i 

The report presents the models, results, and conclusions of the study. 


54582 Radiation safety and environmental in nuclear 
power plant operation. Hladky, E. (Vyskumny Ustav ky, 
Jaslovske Bohunice (Czechoslovakia)). Tech. Pr.; 28: No. 10, 21- 
25(Oct 1976). (In Czech). 

The concept of radiation protection is discussed and the risks 
are indicated of nuclear 


environment, such as biological shielding, containment, etc. The 
effect of the normal operation of a nuclear power plant on the 
radiation burden of the environment is pointed to. It is shown that 
while the maximum contribution to the radiation burden by a typical 
1,000 MW PWR power plant is about 1 mrem per year, the natural 
background alone is higher by at least two orders of magnitude. The 
systems of control and of radiation monitoring are also briefly 
discussed to show how the health risks of the population living in the 
neighbourhood of a nuclear power plant are minimized. 


(LA-NUREG—6797-SR) Numerical study of downcomer 
flow dynamics. Status report, July—December 1976. Amsden, A.A.; 
Butler, T.D.; Harlow, F.H. (Los Alamos Scientific Lab., N. Mex. 
(USA)). May 1977. Contract W-7405-ENG-36. 27p. Dep. NTIS, PC 
A03/MF A0O1. 

The two-phase flow of steam and water can be studied 
analytically only by means of mathematical models that approximate 
in some statistical sense the incredibly complicated details of the 
contorting flow field. A heuristic basis is discussed here for several 
of the simplifications that are currently used for the modeling of 
such a flow in the downcomer around the core of a nuclear reactor. 
In particular, we discuss the representation of mass and momentum 
exchange between phases, and briefly describe the way these models 
are used in the numerical solution technique of the K-TIF computer 
code. Several downcomer calculations are described and compared 
with experimental data, with results that confirm the usefulness of 
the modeling at this highly preliminary stage. 


54584 (LA-UR—77-1135) Hydro-elastic calculations of the dy- 
namic response of a reactor to a sudden loss of coolant. Dienes, J.K.; 
Hirt, C.W.; Stein, L.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 1lp. (CONF-770807—5). Dep. 
NTIS, PC A02/MF AO1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

In the design of pressurized water reactors (PWRs) it is 
necessary to assure that a breach of the primary coolant circuit 
would not lead to failure of the structure supporting the core. 
Because of the complexity of the problem, designers have used a 
number of approximations in estimating the structural 
are generally believed to lead to conservative designs. The current 
research effort at the Los Alamos Scientific Laboratory is intended 
to take advantage of advanced computer codes and the largest 
computers to analyze simultaneously the fluid motion that accompa- 
nies a loss of coolant accident (LOCA), the structural motion 
resulting from the transient pressure differentials, and the effect of 
structural motion of the pressure in the fluid. Progress on the study 
of this problem is described. 


54585 a rere ng fee ge in-plant safety/relief 
valve discharge load test, Mi onticello Plane. C H.C. (comp.). 
(General Electric Co., San Jose, Calif. (USA). Water Reac- 
tor Systems ae a Dec 1976. 96p. Electric Co Jose, CA. 
This preliminary moet covers the results of the pening 
of safety/relief valve (SRV) discharge load phenomena 
effects upon the Mark I primary containment torus structure of the 
Monticello Nuclear Power Plant. The objectives of the test were to 
provide a data base for verifying/improving analytical models and to 
measure the structural response of the torus to SRV 
Objectives, instrumentation, and test plan are described. Results of 
continuing data evaluation will be included in the final report 
scheduled for publication later in 1977. 


54586 (NEDO— 13468) Mark II Pressure Suppression Test Pro- 
gram, Phase II and III tests. Grafton, W.A.; McIntyre, T.R.; Ross, 
M.A. (General Electric Co., San Jose, Calif. (USA). BWR Projects 
Dept.). Mar 1977. 225p. Electric Co., San Jose, CA. 

Twenty-three lowdown tests were performed in Phases II 
and III of the Mark II Pressure Suppression Test program to 
evaluate pool dynamics effects in the Mark II containment geome- 
try. The tests utilized the steam generator and drywell of the 
Pressure Suppression Test Facility and the Temporary Tall 
Test Tank (41) as a combination suppression pool and wetwell ale 
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vent geometry was a single 20-inch vertical pipe, which, 
i earlier 24-inch data from the Phase I tests, yields a data set 
which approximates the range of pool to vent area ratios of all Mark 
II containments. Particular emphasis was placed on pool response to 
a simulated loss-of-coolant accident, including pool swell, wetwell 
pressurization, vent flow, pool thermal response, and chugging. Data 
correlations and phenomenological explanations of the observed data 
are included. 
54587 (NEDO—21052) Maximum discharge rate of liquid-vapor 
mixtures from vessels. Moody, F.J. (General Electric Co., San Jose, 
Jose, CA. BWR Projects Dept). Sep 1975. 12p. Electric Co., San 
lose, CA 
'y exists in theoretical predictions of the two- 
phase squirm discharge rate from pipes attached to vessels. 
which predicts critical flow data in terms of pipe exit 
pressure and quality severely overpredicts flow rates in terms of 
vessel fluid —* This study shows that the discrepancy is 
tern. Due to decompression and flashing as 
pipe entrance, the maximum discharge rate 
from a vessel is limited by choking of a homogeneous bubbly 
mixture. The mixture tends toward a slip flow pattern as it travels 
through the pipe, finally reaching a different choked condition at the 
pipe exit. 
54588 (NUREG—0090-6) Report to Congress on abnormal oc- 
currences, October—! 1976. (Nuclear Regulatory Commis- 
sion, Washington, D.C. (US 
and Program Control). 15 Mar 1977. 27p. Dep. 


A). Office of ement Information 
S $4.00. 

Section 208 of the Energy Reorganization Act of 1974 identi- 
fies an abnormal occurrence as an unscheduled incident Ae event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
qus uarterly report of such events to be made to Congress. — Te 

seventh in the series, covers the period from October 1 
December 31, 1976. The NRC has determined that during this 
period: (1) There were two abnormal occurrences at the 63 a 
power plants licensed to te. One event involved imp 
control rod withdrawals resulting in an unplanned reactor criticality. 
The second is —— event pertaining to feedwater nozzle crack- 
ing in Boiling Water Reactors. The incidents had no actual impact 
on public health or safety. (2) There were five abnormal occurrences 
at other licensee facilities. The occurrences involved overexposures 
to radiography personnel; one event also involved high radiation 
levels in — areas. This report also contains — 

reported abnormal occurrences. This repo’ 
ps aa on activities in those states which hax ee 
its with the NRC for the assumption of certain 
oe to Section 274 of the Atomic Energy 
Act, as onal uture reports will include Agreement State 
licensee activities as soon as procedures can be implemented. 


SS ee Index to Nuclear Safety. 


technical progress review > permuted 

Vol. 11, No. 1—Vol. 17, No. 6. Cottrell, W.B.; Klein, A. Wek Ridge e 
National Lab., Tenn. (USA)). 23 Feb _ Contract W-7405-EN' 
26. 105p. Dep. NTIS, PC A06/MF AO1 

This index to Nuclear Safety covers articles in Nuclear Safety 
Vol. 11, No. t (Jan.-Feb. 1970), through Vol. 17, No. 6 (Nov.-Dec. 
1976). index includes a chronol list of articles (including 
abstract) followed by K WIC and Au Indexes. Nuclear Safety, a 
bimonthly technical ety 
Information Center, covers all safety aspects of nuclear power 
reactors and associated facilities. The index lists over 350 technical 
articles in the last six years of publication. 


54590 (PB—265795) Soil-structure 


of June 7, ptenphees oe eae Based on a knowledge of the 

motions developed at the surface in the free-field, computa- 
tt nn Rage oe ged, ar ndlg- eager een ot = comp 

, ons ily to develop atthe bese of the Re characteristics of 

motions to at re) ——- 

lept stew he sound ree  Refocing 

2 yr 2 w the ground surface and within the 

er et oes The computed 


i to an entirely adequate but not excessively conser- 
vative margin of safety based on the motions recorded in this event. 
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54591 ee Se Sete a full-scale non-nuclear re- 
actor blowdown with a D.R. (United Nucle- 

ar or iadunsien, Inc., Richland. \ Wash. yesh, (USA) 6 Jan 1977. Contract 

——— 16p. (CONF-770904—1). Dep. NTIS, PC A02/ 
A0l 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, United Kingdom of Great Britain and 
Northern Ireland (UK) (13 Sep 1977). 

During testing of the N Reactor primary and 
emergency cooling — in 1964, a full scale isothermal blow- 
— of ee Ad ys was performed. A recently developed 

dal ofthe . the bl Boag one cS 
need system di lowdown. t 
seme the Hi Mania tae MEL ANS euclio ocguuaaly aeea wa 
discrepancies less than 15 percent. 


54592 Protection and safety of nuclear power stations. DYWI- 
DAG - Ber.; No. 1, 28-30(1976). (In German). 

With figs. 

The extreme requirements for the safety of a = 
snes ES De OS es ee 
load assumptions, among other things also demand development 
of novel concrete steels with a high elastic limit (here: 
DYWIDAG thread tie rod) for singly reinforced members. 


oku anzensei kenkyu no genjo. (Present status of 
reactor safety studies, 1976). Tokyo, Japan; Japan Atomic Energy 
Research Inst. (1976). 76p. (In Japanese). 

Research works in JAERI of nuclear power safety are de- 
scribed with emphasis on the works in the past one year. The works 
in JAERI are in two aspects, i.e. nuclear reactor safety and environ- 
mental safety. In the former are: reliability and integrity of the 
reactor core and the pressure boundaries, credible accidents such as 
loss-of-coolant and reactivity, and evaluation/analysis of these phe- 
nomena. In the latter are: evaluation of environmental radioactivi- 
ties, and radioactive wastes management. 


54594 Fast reactor safety studies using VIPER. Findlay, J.R.; 

Tait, J.H.; Venables, H.; Moreton-Smith, M.J. Research 

Group, Harwell. Atomic Energy Research Establishment); oe 
M.H. pp 553-572 of In Proceedings of US/J Wan. Alben 

‘ast pulse reactors. Long, R.L. (ed.) (New Mexico ieaaer. 

que (USA)); An, Shigehiro; Wakabayashi, Hiroaki (eds.). Mees 

(370) Japan; Tokyo Univ. Nediedr’ Research Lab. 


aki, Japan (19 Jaa 1976). 
Irradiated fast reactor fuel samples exposed in a burst reactor 
SE Ee ees ate Se eee ee 
accumulated during their original irradiation. ay re oe 
in a capsule, the generated can be measured and "eg 
tion of state” Soous te the wilisur equation wand tno taihetbet 
analysis to represent the fuel behaviour can be derived. Because the 
VIPER spectrum is hard, it is necessary to moderate the neutron 
fluence to near thermal to achieve the required fission densities and 
so the heat input to melt UO:. To avoid sink and self-shielding 
effects which would depress the fission rate within a large sample 
the sample is restricted to a disc 10 mm diameter and 1-2 mm thick. 
In ee eee eee 
approximately 1 g of small pieces of fuel mostly less than 1 mm 
dimensions. The measurement and interpretation problems associat- 
en ee ee ee eee eee 
discussed. The diaphragm type is fitted with strain gauges to mea- 
cont in duiiesiiondee tented tancand ternal pressure. 


54595 earns teat Caney Scales See Gee 
dent heat input. Kawamura, H. (Japan Atomic Energy Research 

okai Research Establishment). A Resse yah 

Ay -alhertony SA); An reactors. Long, 

Ses 5 Shigehiro; 

(eds. 2. yds apan; Tokyo Univ. 

ss US/J aro a Tokai, Ibar 

rom seminar on 5 i - 

ee poten seators 


seminar on fast pulse reactors; Tokai, Ibar- 


RL. (ed.) (New Mexico 
Wakabayashi, Hiroaki 


capacity is 
layer in fluid. 
juasi-static 
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Safety evaluation guide on the emergency core cooling 
abun <t tieeae ais ete ie 143-162 of In Laws con- 
the regulations of nuclear =" 1976 edition. Tokyo, 


cerning 
Japan; pa nel oe (1976). (in Ja 
yee keoen Nr = e safety evaluation guide is for 


outiaindl of a Senstiadls and performance in design of the emer- 
eS cy core cooling systems (ECCS) of light water power reactors. 
CCS are intended to suppress release of the FPs out of the 
Zircalloy eager of the UO, plus small amount of plutonium 
oxide, pellets at time of hypothetical LOCAs. Requirements of 
the ECCS in this case are then the maximum cladding temperature 
pre 1200°C, the oxidized cladding thickness of less than 15%, the 
en quantity due to cladding-water reaction of below integrity 
ion of the reactor containment vessel, and decay heat removal of 
long-lived radionuclides. The guide is given broadly in three major 
phases of blowdown, reflooding, and heat-up. 


54597 Gitte omenien Go Gants 0 te ant ay 
specifications for nuclear power plants. Gemeinsames Ministerialbl., A; 
No. 15, 199-200(1976). (In German). 

‘The Laenderausschuss fuer Atomenergie has decided on 
March 18th, 1976 to have all data, limiting values, and measures 
important for the safe condition and operation of nuclear power 
plants compiled in one document, the safety specifications. This is to 
improve a complete and quick survey of the nuclear power plants, 
important properties concerning safety, and to facilitate their safe 
operation. The presentation of safety specifications of this kind by 
the applicant is to be a precondition for the granting of a licence for 
the operation of nuclear power plants, and to be part of the licence. 
The requirements which have to be met by safety specifications are 
compiled in a list of memos (annex).. 


54598 Safety design criteria and operating experience. Herbst, 
J.J.; Hubbard, F.R. III. (Combustion Engineering, Inc., Hartford, 
CT). pp 440-446 of In Energy and the environment. Theodore, L. 
(ed.). Dayton, OH; American Institute of Chemical Engineers 
1976). 
‘ ) From 4. national conference on energy and the environment; 
Cincinnati, ee Tone ¢ States of America (USA) (5 Oct 1976). 
Iti has been shown that a quantitative definition of a probabil- 
ity and criteria —— matrix can be developed within the 
present nuclear regulatory requirements. It is time that actual a 
Operating experience and the application of existing methodology be 
factored into the regulatory process. Such a formal and consistent 
ane for matching criteria with event probabilities in an equal 
isk per event approach suggests a rational limit to the NRC licens- 
ing escalation process. The conservatism of the nuclear reactor 
design process is amply demonstrated in that only three of the 
abnormal occurrences considered in the design process have actually 
occurred with a frequency greater than once per reactor year. Some 
of the incidents have never occurred in the history of commercial 
PWR plants, which to date encompasses over 120 reactor years of 
operation. One of these, the total loss of coolant flow with electric 
wer available, has nevertheless been a postulated incident which 
limited plant operation. It is a tribute to nuclear power plant 
designers and operators that actual plant operation has never result- 
ed in an incident which has violated the restrictive traditional 
—— release criteria. The categorizations based on operating 
data reflects only the frequency of occurrence of the event itself and 
does not include the low probability conservative assumptions in the 
Standard Review Plans analysis requirements. The operating history 
of nuclear power plants, however, does not provide sufficient data to 
classify low probability incidents, namely those that have not yet 
occurred and those which probably never will occur. Guidance to 
their classification can be obtained from the data and methodology 
of the Reactor Safety Study, WASH 1400. 


54599 Response to recent criticisms reactor safety. 
Cahill, W.J. Jr. (Consolidated Edison Co. of New York, Inc.). pp 
447-451 of In Energy and the environment. Theodore, L. (ed.). 
mega, om American Institute of Chemical Engineers (1976). 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

In spite of the and safe operation of over 50 U.S. 
licensed reactors for 20 years, questions of reactor safety still remain 
and have been augmented by new worries: That civil use of nuclear 
power will lead to nuclear weapon proliferation and even that 
nuclear power is not an economic alternative (often caused by delays 
and uncertainties attributable to opponents of nuclear power and the 
very large resulting increase in capital costs). Other issues such as 
safety of reactor design, standardization, and storage of nuclear 
wastes are considered briefly. Finally, it is concluded that the 

vision of an abundance of energy by nuclear methods is more 
ly to lead to peace by alleviating economic scarcities which 
might lead to war. Also the hope of preventing the spread of nuclear 
weapons by frustrating the peaceful application of nuclear power is 
regarded as unrealistic. In addition, it should be recognized that 
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as. have effective and simpler means for disrupting society. 


54600 Per magg arr a tenng 22 agen (U.S. Nuclear 
tory Commission, Washington, DC . eer of In Energy and 


i yton, OH; American Insti- 

tute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Although the extensive nuclear safety program has resulted in 
a well-developed set of safety requirements for the plants, nuclear 
safety has lately attracted public attention because of the large 
number of saute (about 235) in various stages of construc- 
tion, and planning. The reason for not accepting —_ record as 
being completely reassuring is that : pee is ible to 
accidents in reactors whose potential for } roan 
and property can be significant. However, the question ener ‘i 
the risks can be is the subject of considerable discussion. Since there 
have been no accidents causing dangerous releases of radioactivity 
Oe ee > * 8 eee See 
potential risks from events whic! but which have 
not yet happened--that is, those having a pions low frequency of 
occurrence. Thus, estimates of risks from potential accidents must 
involve predictive techniques for the probability of such accidents 
and of their consequences. To provide such estimates, the Atomic 
Energy Commission in the summer of 1972 started a reactor safety 
study under the direction of N.C. Rasmussen of the Massachusetts 
Institute of Technology. A draft reactor safety — ae An 
Assessment of Accident Risks in U.S. Commercial Nuclear Power 
Plants, WASH-1400 was circulated in August 1974 for :— com- 
ment. Comments received from some 90 organizations and represent- 
ing a wide diversity of viewpoints and ex were analyzed, and 
a report of the same name was publi in October 1975 bos the 
U.S. Nuclear Regulatory Commission, the 
material presented is an overview of the reactor safety study Tt 
and contains some indication of the effects of the principal com- 
ments. 


54601 Vertical temperature distributions in LOCA analysis. Car- 
bajo, R. College Park, MD; Univ. of Maryland (1976). 158p. Univer- 
sity Microfilms Order No. 77-9494. 

Thesis (Ph. D. 


A new space and time dependent containment pressure and 
temperature analysis Code (TECAR) has been developed. The new 
Code, which is presently valid only for full pressure containment 
systems, has all the features of the present Codes used by industry 
and, in addition, calculates the temperature in the containment as a 
function of a (temperature-space ). The Code has 
been verified against the experimental data available. It appears to 
describe the Carolinas-Virginia Tube Reactor Experiments quite 
well. Other experimental data has also been verified. 


54602 Progress of studies on the loss of coolant accident in 
LWPS in Jepen, Coteiag eee ee ee ee (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). Genshiryoku Kogyo; 22: No. 6, 25.290 1976). (in 
Japanese). 

<i The researches relating to LOCA in Japan are reviewed. The 
first part gives SAFE project ee Rey reid mney | 
the experiment made by the hnical Laboratory prior to 
ROSA project. The third illustrated ROSA-I project with a 
large scale test plant. The fourth part describes the acti of the 
code arranged committee. The fifth part illustrates ROSA-II project 
as ECCS ex ent with a larger scale test plant. The apparatus 
comprises a liter pressure vessel of maximum servicing — ar 
of 165 kg/cm? abs and 325 C, and two loops, one of which is a 
—~ e one and dhe other a eal ans each avian y cca 

a steam generator, respectively. 


54603 European (Economic) community and nuclear safety. Com- 
bustion; 47: No. 12, 32-39(Jun 1976). 

World-wide energy resources and demands are described. A 
nuclear action plan for Europe designed to include strict measures to 
protect both public health and the environment is presented. Com- 
munity radiation protection standards, environmental effects (ther- 
mal discharge, radioactive wastes, and the decommissioning of nu- 
clear power stations), nuclear plant safety (coordinating standards 
and techniques in member states and research on potential acci- 
dents), problems in transporting radioactive materials, and supervi- 
sion of the use of fissile materials are discussed. 


containment of plant in a loss-of-coolant accident. 
Jad. > No. 8, 30¢-310(Aug 1976). (In Slovak). 
A brief description is given (LOCA) i 
analysis of loss-of-coolant accidents ) in 
tors. The LENKA programme is intended for the thermal and 


type reac- 
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of such accidents in the 


From National heat transfer conference; Atlantic City, New 
Jersey, United States of America (USA) (15 Aug 1977). 
An assessment was made of the ability of a numerical hydro 


pera’ response 
favorably with experimental data, which included the effects of flow 
stratification 


following a simulated reactor trip. 


54606 Dinosaurus hunters meet. Goedkoop, J.A. (Stichting En- 
ergieonderzoek Centrum Nederland, Petten). Energiespectrum; 1: 
No. 1, 9-16(Jan 1977). (In Dutch). 

Supersedes Atoomenergie en haar toepassingen. 

This article deals with the Hypothetical Core Disruptive 
Accident (HCDA) as discussed at the Chicago Conference on Fast 
Reactor Safety and Related Physics. The author concludes that 
concensus was reached on the relation between the supposed in- 
crease in reactivity, dk/dt C=O), and fission-heat production, while 
one person did not agree upon the boundary values of dk/dt (t=0) 
and the consequences of a HCDA. A discussion of both aspects, 
with emphasis on ECN-contributions to the conference, is presented. 


54607 Safety requirements for nuclear power plants. Pt. 10. In- 
service Haehnel, G. (Kerntechnischer Ausschuss (KTA), 
Koeln os F.R.)). Atomwirtsch., Atomtech.; 22: No. 2, ang p. 2, 
4(Feb 1977). ane 

A compilation is presented of test methods which have to be 
cuistsih out Guinea Ge © le lifetime of the plant at certain intervals 
- rove the technical integrity of the components: visual tests, 

ace tests, volumetric tests, pressure testing. 


A. (Copenhagen U (Denmark) Ph me Bull (London); 28: N 
-R. niv. . Phys. Bull. (London); 28: No. 
4, 165-166(Apr 1977). 

Comment is made on the report on Nuclear Power and the 
Environment a OE ae ne Sanaa en teeiernmans Pollution. 


Accepting the ‘s evaluation that the genetic effects at the 
levels of radiation likely to be permitted should be of little concern, 
that no case has been made on the carcinogenicity of ‘hot’ 
plutonium particles and that the risk of serious accidents in any 
single reactor is extremely small, attention is here focused on the 


ia 
ism in connection with nuclear power and the future of the breeder 
reactor. The author feels that the scientific community could make a 
ae Ser Sean to 9 Stage Gisenion of Ge eomgy 


54609 Thermal interaction of molten LWR core materials with 
water. Nelson, L.S.; Buxton, L.D. (Sandia Labs., Albuquerque). 
Trans. Am. Nucl. Soc.; 26: Pry 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54610 Impulse-initiated gas release: a possible trigger for vapor 
explosions. Buxton, L.D.; Nelson, L.S. (Sandia Labs., Albuquerque). 
Trans. Am. Nucl. Soc.; 26: ry eg 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54611 Response of concrete to high heat fluxes. Muir, J.F. 
on Labs., Albuquerque). Trans. Am. Nucl. Soc.; 26: 399-400(Jun 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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54612 Empirical models for the thermal decomposition of con- 
crete. Powers, D.A. (Sandia Labs., Albuquerque). Trans. Am. Nucl. 
Soc.; 26: 400(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54613 Large-scale melt/concrete interactions tests. Powers, 
D.A. (Sandia Labs., Albuquerque). Trans. Am. Nucl. Soc.; 26: 400- 
401(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54614 Heat and mass transfer behind a heated reactor cell liner. 
Dayan, A.; Gluekler, E.L. (General Electric Co., Sunnyvale, CA). 
Trans. Am. Nucl. Soc.; 26: 401-402(Jun*1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54615 Risk criteria and standards: should they be related. 
Brunot, W.K. (Pacific Gas and Electric Co., San Francisco). Trans. 
Am. Nucl. Soc.; 26: 403(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54616 Probability of violating safety standards due to ATWS 
occurrences. Stevens, C.A. (Science me. Inc., Palo Alto, 
CA). Trans. Am. Nucl. Soc.; 26: 403(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54617 Comments of conservatism in the selection of seismic 
design parameters for nuclear reactor structures and equipment. New- 
mark, N.M.; Hall, W.J. (Univ. of Illinois, Urbana). Trans. Am. Nucl. 
Soc.; 26: 403-404(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54618 Relative rupture probabilities at various locations in reac- 

tor coolant Harris, D.O. (Science oo Inc., Palo 
pe CA). Trans. Am. Nucl. a 26: 404(Jun 1 ee 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54619 Use of probabilistic methods for risk assessment and for 
standard. Apostolakis, G.E.; Okrent, D. (Univ. of California, 
Los Angeles). Trans. Am. Nucl. Soc.; 26: 404-405(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54620 Investigation of alternative ECC injection concepts in the 
semiscale MOD-1 system. Peterson, A.C.; Harvego, E.A.; North, P. 
(EG and G Idaho, Inc., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 26: 
406-407(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


ROSA-II UHI tests in JAERI. Tasaka, K.; ya ton 
Adachi, H.; Okazaki, M.; Suzuki, M.; Soda, K.; Sobajima, M. ( = 
Atomic Research Inst., Tokai, Tbaraki). Trans. Am. 
Soc.; 26: 407 Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54622 ECC penetration studies investigating alternative injection 
configurations, Cudnik, R.A.; Flanigan, L.J.; Denning, R.S. (Battelle 
Columbus Labs., OH). Troms Am. Nucl. ‘Soc.; 26: 408(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54623 Efficiency of combined cold- and hot-leg injection. 
,~ i , F. (Tech. Univ. of Hanover); Winkler, F.; Hein, D. Trans. 
ucl. Soc.; ace ys ile 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54624 Westinghouse Upper Head Injection system and 
results. Young, M.Y.; McIntyre, B.A.; Docherty, P.J. (Westingrouse 
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mn Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 26: 409-410(Jun 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54625 Evaluation of ECCS for PWRs. Block, J.A.; Stacy, W.D.; 
Crowley, C.J. (Creare Inc., Hanover, NH). Trans. Am. Nucl. Soc.: 
26: 410-412(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54626 Thermomechanical loading of an t hexcan. Kenne- 
dy, J.M.; Kulak, R.F. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 26: '454-455(Jun ‘1977. 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Comparison of an analytical model with containment blow- 
periments. Filacchione, H.; Thiesing, J.W. (Bechtel Power 
Corp., Gaithersburg, MD). Trans. "Am. Nucl. Soc.; 26: 469-471(Jun 
1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54628 heat transfer following a LOCA. Krotiuk, 
W.J.; Rubin, M.B. (Ebasco Services Inc., New York). Trans. Am. 
Nucl. Soc.; 26: 471-472(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54629 Impact of small pipe weld types on personnel exposure. 
Carlton, R.E.; Walt, T.D. (Bechtel Power Corp., San Francisco). 
Trans. Am. Nucl. Soc.; 26: 489(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Effect of operator performance on reactor shutdown 
a (RSS) reliability. Husseiny, A.A. (Iowa State Univ., Ames); 
Sabri, Z.A.; Danofsky, R.A.; Joos, D.W. Trans. Am. Nucl. ‘Soe.; 26: 
519-520(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54631 Evaluation of full-core steam flooding worth in simulated 
GCFR tions. Hess, A.L.; Rucker, R.A. (General Atomic 
Co., San Diego, CA). Trans. Am. Nucl. Soc.; 26: 532(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54632 Impact of accidental steam entry on GCFR physics param- 
eters. Bhattacharyya, S.K.; Morman, J.A.; Bucher, R.G.; Robinson, 
W.R.; Smith, D.M. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 26: 532-533(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54633 Modified diffusion theory analysis of simulated meltdown 
experiments. Seki, Y.; Sasaki, M. (Mitsubishi Atomic Power Indus- 
tries, Inc., Saitama, Japan). Trans. Am. Nucl. Soc.; 26: 535-536(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54634 Resources available at the Nuclear Safety Information 
Center. Cottrell, W.B. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 26: 567-568(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


ACCIDENT LIABILITY 


54635 Act No. 109 of 12 February 1974 ratifying and bringing 
into force the Conventions on third party liability in the field of 
maaieer enemmy digas’ ti Besteande Seer WM cad to Been on 2 
January 1963 as well as the Additional Protocols thereto signed in 
Paris on 28 January 1964. Geburtshilfe Frauenheilkd.; 115: No. , 9) p. 
2962(27 Apr 1974). (In Italian). 

This Act authorizes the Italian authorities to ratify the Con- 
vention on Third Party Liability in the Field of Nuclear Energy 
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signed in Paris on 29th July 1960 and the Supplementary Convention 
thereto signed in Brussels on 31st January 1963, as well as the 
Additional Protocols to both Conventions signed in Paris on 28th 
January 1964. The Italian texts of the Conventions are 


powers required to lay down by Decree, within a year of the entry 
into force of the Act, the measures to implement and to co-ordinate 
these Conventions with domestic law. Finally, the Act confirms the 
executive authority of the decisions taken by the European Nuclear 
Energy Tribunal. 


54636 Decree No. 519 of 10 May 1975 of the President of the 
implementing international 


its with the provisions of laws in force. Geburtshilfe Frauen- 
heilkd.; 16: No. , 9) p. 7859-7862(6 Nov 1975). (In Italian). 
This Decree was made by the President of the 
under a delegation of powers conferred by Act No. 109 
February 1974 ratifying the Paris Convention and the Brussels 


domestic law and to amend national | 
No. 1860 of 3ist December 1962 on Peaceful, Uses Uses 
Energy. The provisions so amended are Section 1 (acfinitions) and and 
Sections 15 to 24 (third party liability following from the peaceful 
uses of nuclear energy). In particular, the maximum amount of 
liability of the operator of a nuclear installations is set at 7,500 
million lire; beyond this amount the ceiling of com which 
may be granted by the State’s financial intervention is 43,750 million 
lire. In cases where damage exceeds this ceiling it will be compensat- 
ed up to 75,000 million lire by a contribution from other countries 
Party to the above-mentioned Conventions. The Decreee came into 
force on 6th November 1975. 


ENERGY STORAGE 


THERMAL 


54637 Storage block for electrical storage radiator. Muckenfuss, 
K. (to Malag-Werke Adolf Muckenfuss und Soehne, Bretten (Ger- 
many, F.R.)). German(FRG) Patent 1,579,714/B/. 8 Jul 1976. Sp. (In 
German). 

The invention concerns a storage block for an electrical 
storage radiator with vertical air channels. There are 
and transverse grooves at the top for a heating winding or soet U- 
shaped heating element. The storage block is made of two 
blocks, one of whose vertical surfaces forms an even s ge 
whose other vertical surface is provided with two channels which 
project over the height of the block. These channels of the two part 
blocks are turned towards one another to form air channels. 


54638 Method of heat storage. Bruns, P.H. (to Steinkohlen- 
Elektrizitaet A.G. (STEAG), Essen (Germany, F.R.)). 
German(FRG) Patent 2,527,119/A/. 30 Dec 1976. 9p. (In German). 

The patent specification claims a super-regional network of 
connections of go-and-return pipelines for water, into which 
producing plants can feed waste heat and/or excess heat energy for 
storage, and from which consumers can take useful heat energy via 
heat exchangers. 


54639 Overview of the gies ae 
Swet, C.J. (Energy Research and velo 
‘i 13¢ 


Washington, DC). Trans. Am. Nucl. Soc.; 26: . 
rom Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54640 ERDA program on thermal energy rae tS at temperatures 
below 250°C. Hoffman, H.W. (Oak Ridge National Lab., TN); Kedl, 
R.J.; Swet, C.J. Trans. Am. Nucl. Soc.; 26: 413-414(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


54641 High-temperature thermal energy storage. Joyce, J.P. 
(Lewis Research Center, Cleveland). Trans. Am. Nucl. Soc.; 26: 414- 
415(Jun 1977). 
From lear Society 1977 


Transactions of the American N 
annual meeting; New York, NY, USA (12 Jun 1977). 
— oT energy storage and transport 


program. 
Mar, R.W.; Bramlette, T.T. (Sandia Labs., Albuquerque). Trans. Am. 
Nucl. ts "26: 415-416(Jun 1977). 
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From Transactions of the Nuclear Society 1977 


American 
annual meeting; New York, NY, USA (12 Jun 1977). 


CHEMICAL 


REFER ALSO TO CITATION(S) 54642 


BATTERIES 


PERFORMANCE AND TESTING 


54643 (AD-A—038915) Detection of elementary processes 
within porous electrodes. Interim report. S S.; Katan, T. (Lock- 
heed Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed 
Palo Alto Research Lab.). 18 Apr 1977. Contract NO0014-73-C-0397. 
16p. NTIS PCA02/MF AO1. 

The interaction of elementary processes within the confines 
of porous structures is simplified by application of concepts such as 
penetration depth and a structural unit c of porous 
electrodes. A systematic approach to the determination of relevant 
processes and specification of electrode structure is presented. Both 
experimental and mathematical analogs are used 


MATERIALS, COMPONENTS, AND AUXILIARIES 


54644 (AD-A—038754) rg we ly of an improved — 
material for alkaline silver— 

75—May 76. Kilroy, W.P.; Deity TVG J.V. (Naval Surface Weapons 
Center, Silver Spring, Md. (USA)). 1 Feb 1977. 27p. (NS 
WOL/TR—76-135). NTIS PCA03/MF AO1. 

This work was a ea a to determine if 
polyphenylquinoxaline (PQ) codispersed mixture of 
polyvinylpyrrolidone (PVP) with "PPQ could be used to replace 
a. as a separator in the zinc—silver oxide battery. The 

rimary purpose was to compare its dimensional and chemical 
stability with cellophane and to determine if methods could be 
developed to lower its high inherent electrical resistance. Dimen- 
sional measurements were made in 45% KOH at 298 K (25 C) and 
353 K (80 C). Chemical stability to oxidation was observed in KOH 
solution saturated with silver oxide at 353 K. In an effort to lower 
the resistance of these thin film membranes, various methods were 
studied to develop porosity. Included among these were extraction 
of the PVP in boiling water, pyrolysis of the PVP, swelling of the 
films with phenol, and precipitation of the PPQ from acetone. 
Increasing the molecular weight of the PVP appears very promising, 
and additional studies are recommended since these polymers have 
good potential use as separators. 


54645 Improved thermal battery. Bush, D.M. (to Energy Re- 
search and Development Administration, Washington, D.C. (USA)). 
German(FRG) Patent 2,524,037/A/. 18 Dec 1975. 11p. (In German). 

The patent specification claims the chemical composition of 
fusible solid poo plates of thermal batteries which contain 
calcium anodes and heat generating plates. The homogeneous mix- 
ture of honed oye lates consists of calcium chromate depolariz- 
er, a diode binder and a mixture of calcium chloride, lithium 
Shuocide a me wee hydroxide. 


54646 Investigation of the surface structure of some lead dioxide 
Se ae P. (Univ. of Loughborough, Eng.); 
Ham N.A.; Peters, K.; Whyatt, P. J. Appl. Electrochem.; 7: No. 
3, 25 “265(May 1977) 

S.E.M. observations were carried out on PbO. and related 
electrodes after electrochemical reaction in 5 M H2SQ,. The mor- 
hology of the surfaces examined is strongly affected by their 

, particularly their charge/discharge cycles. PbSO, formed 
by the self-corrosion process is much more Pin than that formed 
by the electrochemical reduction of PbO:. 1 


re Point Sn ge me ag on in o- Marhall, 
. imonsway, ° pson, N.A. J. Appl. 
Electrochem.; 7: No. 3, 271-273(May 1 

evidence is provided that at the point of passi- 
vation of solid zinc in alkali there is no free OH™ in the reaction 
layer at the electrode. 2 figs. 


ENERGY MANAGEMENT AND POLICY 


Ses aa Energy fact book, 1977. Technical 
in ong (Tetra Tech, Inc., Arlington, Va. (USA)). Apr 1977. Contract 
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N00014-76-C-0239. 446p. (TETRAT-A—642-77-306). NTIS 
PCA19/MF A0Ol1. 

Supersedes Rept. No. TETRAT-A-642-76-254 dated 15 Jul 
76, AD-A—028284 and report dated 1975, AD-A—029331 

The Energy Fact Book, 1977 summarizes the present US. 
Energy situation; Energy R and D Legislation; Federal Government 
Ener, R and D; and International Energy R and D. It includes a 
brief description of the various processes and developments related 
to hydrocarbon fuels, synthetic fuels, non-hydrocarbon energy 
sources and energy conservation. (GRA) 


54649 (SAND—77-0921) Sandia energy titles. Gardner, J.L. 
(ed.). (Sandia Labs., aa = N. a (USA)). yo 2. Con- 
tract EY-76-C-04-0789. 54p. Dep. NTIS, PC A04/MF A\ 

This bibliography of ed. ane arricles, a confer- 
ence papers represents research carried out by Sandia Laboratories 
in energy and conservation. Within each of the approximately 300 
entries, authors are listed alphabetically in each subject category. 
The following subjects are covered: Conservation, drilling technol- 
ogy, environment and safety, fossil energy, geothermal energy, nu- 
clear energy, and solar energy. (MCW) 


54650 Third annual energy report, 1: Des Moines; Iowa 
Energy Policy Council (1977). 73p. Wnr’-22088) 

A compilation of energy data for the state of Iowa is pub- 
lished for use in considering energy matters. Included are informa- 
tion about the historic use and distribution of energy in Iowa, the 
growth rate of energy consumption in Iowa, a projection of ener 
consumption trends in Iowa for the next ten years, assessments of the 
impact of meeting those needs on the economy and the environment 
of the state, evaluations of alternative sources of energy, and of the 
feasibility of coal gasification. A statement of the Council’s energy 
conservation policy, together with a plan to carry out that policy, is 

_of this report. There also are subjects suggested for legislation 
which, in the Council members’ judgment, would help bring about 
this energy conservation plan. 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 54703 


54651 (FE—2443-2) ne a 9 net energy methodology for 

tradeoffs of supply vs. end-use technologies. Volume TL. Final Final 
report. (Development Sciences, Inc., East Sandwich, Mass. (USA)). 
15 Apr 1977. Contract EX-76-C-01-2443. 329p. Dep. NTIS, PC 
Al14/MF AOl1. 

This volume contains Chapters 3, 4, and 5 of the study. 
Chapter 3 contains an overview of methodology. An attempt is 
made to present a concise review of the basics of net energy analysis 
developed previously and to demonstrate how an analysis can be 
structured to be easily reproducible. The data and characteristics are 
those of New England, concerned specifically with New England 
space and water heating, also discussed in the chapter are energy 
supply trajectories and energy a Barmy mp options. Information 
contained in Chapter 4 provides the basis for the results and conclu- 
sions reported in Chapter 2. The chapter is divided into four parts: 
Section 4.1, an outline of the options for New England space and 
— heating; Section 4.2, the trajectories used to represent energy 

ply systems; Section 4.3, descriptions of the supply modules from 
Section 4.2 were built; and Section 4.4, the 

aniiiee that determine energy demand for space and water heating. 
Chapter 5 consists of the following ap; pee Tee Dae 
Energy Balance; New En Building and j ew 
be ag Residential uildings in New England; Commercial 
sea aeiiens Module Calculation (Module 4.3.25, Coal Lique- 
Hydrogenation); Nuclear-Electric Power; Com- 

mm of Sradouulite Modes; and Conversion Factors. (MCW) 


54652 ey ae eae 
egy for the city of Durham, North Final report. Magat, 
W.A. (Durham Urban Observatory, N.C. (USA)). Sep 1976. 89p. 
(UO-LCCM-DUR—76-004). NTIS, PC A05/MF A0O1. 

Prepared in cooperation with National League of Cities/U.S. 
Conference of Mayors, Washington, D.C., Contract HUD-H-2196R. 

This study examines the role that the city of Durham, North 
Carolina should take concerning rate cases of the telephone, electric, 
gas, and transit utilities serving the Durham community. After 
examining the various arguments that the City could pursue when 
intervening in general rate cases, it is recommended that 
intervene in all rate cases involving the four utilities which serve the 

ts cot of capitate structure, and qual 


oakas Dechen’s intervention activites with those ofthe Attorney 
General and those of other municipalities. Since transit regulation 
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takes a different form from that of electric, telephone, and gas utility 
regulation, intervention in transit cases is considered separately. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 53716, 54651, 54664, 54667, 
54668, 54681, 54694, 54695, 54696, 54702, 54706, 54707 


54653 (PB—265755) FEA energy facility siting workshops. (Fed- 
eral Energy Administration, Washington, D.C. —— Jan 1977. 
463p. (FEA/G— 77/064). NTIS, PC A20/MF A 

The administration of energy facility ding has become in- 
creasingly complex due to the enactment of various environmental 
legislation and the resulting socio-economic impacts. The FEA, 
therefore, undertook to evaluate recent legislative and administrative 
initiatives of both the Federal Government and the States, and to 
explore the public concerns which motivated these developments. 
The first workshop focused on financial approaches to mitigation of 
socio-economic impacts in the Western Interior States arising from 
energy resource development. The second workshop concentrated 
both on the siting process itself and on the optimal approaches to 
incorporating environmental and socio-economic considerations into 
that process. 


54654 _ (PB—265804) Federal assistance programs and energy de- 

| municipalities. (Wendell Associates, McLean, 
Va. MUSA), Feb 1976. Contract FEA-CO-04-60431-00. 112p. NTIS, 
PC A06/MF AOl1. 

This study identifies Federal assistance programs which do or 
could provide aid for small communities impacted by major energy 
developments. The objectives have been to identify those Federal 
programs which presently offer the types of aid most rquired by 
small communities facing sudden and rapid growth, especially those 
designed to build their planning and administrative capacity or 
infrastructure. It is also intended to analyze other programs of 
assistance to local governments to show why they are not presently 
suitable for use by these communities, and to indicate what kinds of 
changes would be necessary to make them useful to such communi- 
ties. 


54655 Strengthening public management in the intergovernmental 
system. Washington, DC; Executive Office of the President (1975). 
75p. GPO $1.45. 

In August 1974 the Office of Management of Budget initiated 
an interagency Study Committee on Policy Management Assistance 
comprised of Federal career executives whose agencies were inter- 
ested in strengthening the core management capabilities of state and 
local general purpose governments. Problems addressed include 
resource scarcity, environmental concerns, changing values about 
work, and the quality of life. These do not lend themselves to simple 
national solutions, taking diverse forms in different regions, states, 
and communities. This report addresses the question of how the 
Federal government can assist in improving state and local govern- 
ment management. It was found that the principal need was to 
strengthen the hands of top elected officials and administrators. A 
three part strategy was recommended: (1) reorienting Federal do- 
mestic programs, in order to minimize the administrative burdens on 
state and local government and the conflicts with local priorities; (2) 
= and coordinating Federal public management assistance 

y aimed at strengthening the overall management capacity 

of state and local governments that desire such assistance; and (3) 

improving the Federal government’s machinery for conducting in- 

tergovernmental business in order to bring about more effective state 

local participation and liaison in accomplishing the two objec- 
tives stated above. (MCW) 


54656 Report on significant in between electric 
power generation and natural and dev resources in the Connecti- 
cut River Basin. Washington, DC; Federal Power Commission 
(1976). 2. (NP—22085). 
¢ report was prepared as an effort toward the eventual 
development of a methodology for assessing the interrelationships 
between hydroelectric power and natural resources in an entire river 
basin. The Connecticut River Basin (CRB) was chosen as the first 
area to study because of its long history of water power. The content 
of this environmental evaluation utilizes the major items prescribed 
by the Council on Environmental Quality for an environmental 
impact statement except where the scope of the report necessitates a 
modification of the Council's format. The five major parts and 
related sections of this report are Basic Considerations (description 
of the proposed action and the method used to study possible 
wences of the actions); Existing Component Parts of the CRB 
(description of the electric system, including the role of hydroelec- 
tric generation; socio-economic structure within the basin; chief 
Lage aspects of the natural environment, including existing man- 
made alterations; and, impacts within the existing environment); 
Trends in socio-economic development (an examination of those 
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aspects of societal growth which contribute significantly to changes 
in the environment); Assumed future alternatives (consideration of: 
probable alternatives; the need for electricity; oe in the 
electric system, socio-economic structure, and the environ- 
ment); Impacts on the quality of life: the — of the assumed 
alternatives upon socio-economic structure and the natural environ- 
ment considering: probable environmental impacts; significant prob- 
able adverse environmental impacts which cannot be avoided; and 
the extent of environmental impacts with a summary of the relation- 
ship between short-term uses of man’s environment and the mainte- 
nance and enhancement of long-term productivity combined with 
the irreversible and irretrievable commitment of resources. (MCW) 


54657 Alternatives for ae Volume VII. The cost/trade- 
off study team reports, Ol ‘A; Office of Program Planning 
and Fiscal Management (197 3835p. “NP-22186). 

During 1974 over 60, 000 citizens were involved in the Alter- 
natives for Washington process of determining preferences for 
Washington's future. These preferences and the goals 
during this first phase were com ode into a summary report, 
ways to Washington 1985: “A ing--Citizens’ aah ceed 
tions for the Future” (Volume 1, Report 
the Alternatives for Washington process was undertaken d Levers the 
early months of 1976 to further elaborate the programs and action 
items necessary to achieve the goals identified in Phase 1, and to 
determine the costs involved and the trade-offs or hard choices that 
the people will have to consider in order to e and enhance 
the future of Washington. Six Cost/Trad Study Teams were 
formed to consider the citizens’ recommendations from Phase 1 
regarding economic growth, the environment, our natural and 
human resources, and governmental change. These teams were 
comprised of citizens, state agency officials, and technical experts. 
The results of their deliberations are the 14 individual team/commit- 
tee reports contained in this volume. These team/committee reports 
examine current trends to determine what needs to be accomplished 
to achieve the citizens’ goals. The teams then evaluated the 
sets of programs and action items to determine the costs 
and to identify the trade-offs or hard choices involved. Another 
report contains a summary of the study teams’ findings, Alternati 
on the Pathway to 1985: The Costs and Hard Choices” (Volume 1, 
Report No. 2). 


54658 Institute on Indian Land Development: oil, gas, coal, and 
other minerals. Boulder, CO; Rocky Mountain Mineral Law Founda- 
tion (1976). vp. (CONF-7604134—). 

From Seminar on mineral development on Indian lands; 
Tucson, Arizona, United States of America (USA) (1 Apr 1976). 

Fifteen papers were presented at the seminar, oer, Soa An 
Indian View of Minerals Seven on Indian Lands, Peter 
MacDonald; American Indian Culture and Tradition (Northern 
Plains), Barney Old Coyote; Culture of the Indians of the Southwest 
and Southern Rocky Mountains, Dr. Emory Sekaquaptewa; Legal 
Status of Indians, Stephen G. Boyden and Scott C. Pugsley; Indian 
Land Status, William G. Lavell; Conventional Leasing for Mineral 
Development of Indian Land, Mark K. Adams; Title Examination of 
Indian Lands, Louis R. Moore; Environmental Protection of Indian 
Lands and Application of N.E. P. A, J. Kemper Well; Indian Control 
and Use of Water for Mineral Devlin Glen A. Wilkinson and 
Jerry C. Strauss; Reemergence of Tribal Nationalism, Dan H. Israel; 
Industry Problems with the Emerging Tribal Role, Fred E. Fergu- 
son, Jr.; Indian Lands Mineral Development--The Federation of 
Upper Missouri Tribes and Their New Data Base, Richard N. 
Wilson; Indian Self-Determination--New Patterns for Mineral De- 
velopment, Alvin J. Ziontz; Practical Application of Cooperative 
Programs to the Emerging Role Concept, C. Ted Clark; and The 
Role of the Trustee--How Shall the Government Serve, Martin E. 
Seneca, Jr. A bibliography is included: law review articles on natural 
resources on Indian lands. (MCW) 


54659 Methodology and criteria for siting energy plants in Idaho. 
Warnick, C.C. Moscow, ID; University of Idaho (1976). 80p. (NP— 
22102). 

This study contains a review of energy plant siting criteria, 
methodologies, guidelines and programs that are being considered 
today in this country. A preliminary screening = gerbeeabe for 
energy plants in Idaho is presented and a detailed hierarc’ 
classification system for siting criteria has been eet owen 
ology for using the criteria is ene Experience o 
trying to identify problems of implementing a ranking and rating inate 

note energy plants in the pos situation for Idaho is S Tepialation 
ef analysis is presented on the needs for and 
e pen a future program of evaluation that would benefit 


utilities, the planning agencies, and the regulatory agencies operating 
within the state of Idaho. 


54660 Towards an_ ecologically-based economic philosophy. 
Hanson, J.A. (Oceanic Inst., Waimanalo, Hawaii). Environ. Conserv.; 
4: No. 1, 3-10(Spr 1977). 





5674 ENERGY RESEARCH ABSTRACTS 


The present global economic order is one which fails to 
recognize the finiteness of global resources and the finiteness of the 
global ecosystem to absorb wastes. The global economic system, as 
it is functioning today, exhibits little or no awareness that they are at 
all important to a stable world economy. Superimposed upon this 
condition is the “Autophage Effect”, which points to a poo wed 
acceleration in depletion of raw resources even though the net 
resource/demands of the world’s populations may stabilize. This is a 
human predicament which cannot and will not continue indefinitely. 
The key question is, "Will Earth's societies acknowledge the situa- 
tion early enough to choose alternatives.” There appear to be only 
two fundamental alternatives: either the present level of population 
and material abundance (imperfect as it may be) will crash, or it will 
be replaced by a world economic order which attends to the 
finiteness of this planet. The basic structure of the new economic 

rder may rather closely resemble the ecologists’ trophic” divisions 
caral ecosystems (e.g. Lindeman, 1942). If this comes to pass, 
conservation of energy and order (negentropy) will very likely 
emerge as the prime forcing functions in the resulting world socio- 
economic order. 


54661 Variable fuel tax models. Vecellio, R.L.; Moore, R.K. 
— Univ., AL). Transp. Eng. J.; 103: No. TE4, 461-476(Jul 
1977). 


Four variable fuel tax models are investigated with respect to 
Alabama Highway Department operations. The Fixed Percentage 
Fuel Tax Model establishes the state gasoline tax as a constant 
Sam of the wholesale ~ of gasoline. The Price Index 

momic Model pegs state fuel taxes to a ratio of price indexes. The 
Fuel Efficiency Tax Model relates the gasoline tax to the variables of 
Consumer Price Index and vehicle efficiency. The Sales Tax Model 
establishes a sales tax on the purchase of gasoline and motor fuel sold 
in the state. Estimates of the amount of revenue expected to be 
generated by each model are made. Advantages and disadvantages 
of each model are presented. 


ENVIRONMENT, HEALTH, AND SAFETY 
REFER ALSO TO CITATION(S) 53634, 54653, 54659, 54660, 54669 


54662 (NP—22094) Environmental inspection routes: an oper- 
ations research working paper No. 21. Dinkel, J.U.; Klein- 


analysis 
dorfer, G.B.; Kochenberger, G.A. (Pennsylvania State Univ. .» Uni- 
versity Park (USA). Center for the Study of Environmental Policy). 
12 Sep 1975. 14p. State Univ., University Park, PA. 
The travel cost for environmental quality the poner of plant 


sites is of increasing concern to budgetarily-pr agencies. This 
paper describes a computerized system for designing lower cost 
travel tours, and for studying associated problems such as office 
location and regional definitions of responsibility. Examples of appli- 
cations of the system to Pensylvania regional air oul ity planning 
problems are also described. 


54663 amas Background information for an 

standard of performance for basic furnaces in iron -_ 

ency, Research Tri 

ng. and S$ . 
pa pe AOl. 


oxygen 
steel plants. (Environmental Protection Agen 
Park, N.©. (USA). Office of Air Quality 
Mar 1977. 66p. (EPA/450/2—77-004). NTIS, 
The document presents the basis for the pr 
standard for basic oxygen process furnaces. Incl 
emission control information along with the Stewie e for the the hd 
_ = Monitoring requirements and visual test results are 
inc 


54664 (PB—266017) Coastal facility guidelines: a methodology 
for development with environmental case studies on marinas and power 
plants. Working paper. Laist, D. (National Oceanic and’ Atmospheric 
Administration, Rockville, Md. (USA). Office of Coastal Zone 

— it). Aug 1976. 158p. (NOAA—77030311). NTIS, PC AG3/ME 


This report provides state coastal zone ay = (CZM) 
agencies with information and recommendations for developing 
guidelines for facility development in the coastal zone. Section A of 
the report presents a methodology for identifying and initiating 
implementation procedures for management recommendations on 
specific facility types. Sections B and © apply the methodology to 

eee > 26 ae Sas oe Sea, 
aasbabeaty. two case studies from Florida and Maryland serve 
ne eens Ces CE eben crane on 
environmental mitigation techniques and relevant Federal authorities 
for the two facility types and (2) further clarifying the format, 
and applications envisioned in the 


54665 Federal, State, and local relations in the environmental 
area: a test of the new federalism. Fidell, E.R. (LeBoeuf, Lamb, 
Leiby, and MacRae, Washington, DC). pp 533-537 of In Energy and 
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the environment. Theodore, L. (ed.). Dayton, OH; American Insti- 

tute —a Engineers (1976). 
4. national conference on energy and the environment; 

Cincinnati i, Ohio, United States of pire (USA) (5 Oct 1976). 

See CONF-761016—. 

Various problems in the cooperation of Federal, state and 
ernments on environmental impacts are discussed. Cooper- 

Sis Gaels these governments is necessary, but a certain amount 

oF idan oe cesar & cee aie Oden a 

oun are given where problems have arisen or might arise. 


54666 [Environmental 


salesman 
berger, G.A.; W 
meets 2 (1976). 3 


inspection routes and the constrained trav- 
Dinkel, J.J.; Kleindorfer, G.B.; Kochen- 

S.N. University Park, PA; Pennsylvania State 
7p. mage 2 

ersion of the classical traveling salesman 

problem by is seen - ory a generic model for a wide variety of 
problems. Concern here is limited to problems that impinge directly 
on the environmental issues; however, the constrained problem is of 
even more general interest though not pursued here. Some potential 
applications are in the areas of resource management, energy conser- 
vation, and transportation. The version of the problem can be stated 
as: given 1 or more persons (or vehicles) that must visit a set of n 
sites (plants, bus stops, etc.) how can one develop a route of 
minimum y= he that meets certain restrictions (8-hour work day, 
bus ght of this pre etc.) This paper addresses the following issues 
in os this Soditom (1) areas of potential application--for exam- 
ple, locational —_ (office location), regionalization studies 
(devel t of efficient regional boundaries, efficient inspection 
and delivery routes, long-range and short-term resource manage- 
ment); (2) data problems--in particular, efficient means of gathering 
and ae oe (3) numerical results: the study of efficient 
algorithms so that the model can be used efficiently on large prob- 
lems and also on a day-to-day basis; and (4) decision-making applica- 
tions in terms of analysis of operations, planning, and analysis of 
resources via sensitivity analysis. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 54657, 54658, 54660, 54681 


54667 Future resources and world development. Rogers, P. (ed.). 
New York; Plenum Press (1976). 280p. 

The aim of this book is to examine some of the longer-term 
implications of the use of resources on £ for world 
development and on relations between the developed and less- 
developed countries of the world. Part I consists of papers prepared 
especially for this volume. It begins with a contribution from Antho- 
ny Vam on “The Global Ecosystem and Human Activity” which 
gives an ecological ive to trends in energy and mineral 
resource utilization. is followed by a detailed case study of the 

one dominating ve of producer power, oil; this is entitled “Oil 
Prices, OPEC and the Poor Oil Consuming Countries” and is by Dr. 
_ a Following this, Paul Rogers contributes a paper on 

Role of Less-Developed Countries in World Resource Use” 
which includes a consideration of the potential development of 
poe power for a number of primary commodities. This is 
seat by a paper by Dr. E. E. Banks entitled “Problems of 

Mineral Supply” which concentrates attention on two im t 
minerals, copper and aluminum. Robert Dickson and Paul Rogers 
then contribute a discussion on the possible effects of producer 
ee ne ee ee 

editors then conclude with a summary of the views expressed in 
= papers placed in the context of recent developments 
international scene. cuore ee es Oe eee 
me oe documents, statements, and speeches tha 
pk ber 1973 to May 1975, This was the crucial 
Ryde raed ene <n 
to sho 


t of producer power and the contributions 
ASME a 
a 
nN ay (hole des Howtes Etones Commerciales, M 
al); ath pee Rev. Econ. Stud.; 44: No. 137, 329-336(Jun 1977). 
i cal prblgme srg om, the conmderton of 
lems consideration of 


cconupie goth fas ented 


solution. It appeared that linked 
‘cetahs shoe Geiposeats sute yluped te Cots aecinnsee an ean 
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steady state suitably defined for discrete time growth models and for 
continuous time control systems. In the case of optimal exploitation 
of a natural resource, the Turnpike Property is well illustrated by the 
very simple model of optimal ves studied by Cliff and 
Vincent. An extension of the a oe es 
optimal growth model where both capi d natural resources 
enter into the production process is proven in this paper. In a final 
section, the cases of inexhaustible resources and non-replenishable 
resources are considered in the model. 23 refs. (MCW) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 54069, 54269, 54286, 54418, 
54425, 54690, 54704, 55110 


54669 (PB—265318) A guide to information resources for nucle- 
ar environmental reporting. Directory report, 1973-76. D'Angelo, L.J. 
(Atomic Industrial Forum, Washington, D.C. (USA)). Feb 1977. 
167p. NTIS, PC A12/MF E12. 

A directory is presented of existing information resources, 
products and services which are relevant to the environmental 
information reporting requirements of Federal and state regulatory 
agencies and to the environmental decision-making process for 
energy facilities. The guide covers industrial, association, and gov- 
ernment resources and includes descriptions of technical abstracting/ 
indexing services and other publications, computer data banks, re- 
sponse and referral centers, and information supermarkets. A selec- 
tive listing of data bases which may be of value in the environmental 
reporting process for nuclear and fossil facilities with pertinent 
descriptive data about each is included. The guide also lists criteria 
to use when requesting searches and descriptions of the various 
products offered by the information services covered. A glossary of 
terminology used by the information industry is also provided. 


54670 (PB—265793) Administration of the Radiation Control for 
Health and Safety Act of 1968. Public Law 90-602 (1976 annual 
report). (Bureau of Radiological Health, Rockville, Md. (USA)). 1 
Apr 1977. 95p. (FDA/BRH—77/77). NTIS, PC AOS5/MF AOl. 

See also report dated 1 Apr 76, PB-253 670. 

The Secretary of Health, Education, and Welfare is required 
by Subpart 3, Part F of Title III of the Public Health Service Act; 42 
USC 263b et seq. (Public Law 90-602) to submit an annual report to 
the President for transmittal to the Congress on or before April 1 on 
the administration of the Radiation Control for Health and Safety 
Act. The detailed information required to be included in the report is 
outlined in Section 360D of the Public Health Service Act. The 
Food and Drug Administration, through its Bureau of Radiological 
Health, has been — the authority for the day-to-day adminis- 
tration of the Act. report covers the detailed operation of the 
Agency in carrying out that responsibility for calendar year 1976. 


54671 Cross of plutonium. Johnson, B. New Sci.; 74: No. 1049, 
tn Apr 1977). 

© present position concerning nuclear proliferation safe- 
guards is discussed with especial reference to the recent statement of 
Mr. Carter, President of the USA, outlining his country’s new anti- 
ene and anti-breeder policies. The weaknesses of the Nucle- 
ar Non-Proliferation Treaty are considered. The giving of substantial 
non-nuclear energy aid to developing countries is thought not to be 
too high a price to pay to shed the ever increasing risks associated 
with a plutonium economy and the worldwide accumulation of 
radioactive wastes. 


54672 Advanced Gas-cooled Reactor: a case study in reactor 
choice. Rush, H.J.; MacKerron, G.; Surrey, J. (Univ. of Sussex, 
Brighton, Eng.). Energy Policy; 5: No. 2, 95-105(Jun 1977). 
High costs and extremely long and expensive R and D 
programs have led to extensive involvement by governments in 
concerning nuclear reactors. The authors examine the 
decision-making processes of the British nuclear industry, looking in 
particular at history of the Advanced Gas-cooled Reactor 
(AGR). They conclude that both the institutional framework in 
which the decision was made and the decision itself give cause for 
concern. Bl ape the lack of public discussion and the dual role 
of the U both prototype developer and technical adviser to 
the government make objective judgment difficult. 


54673 Optimal timing of the US breeder. Richels, R.G.; Plum- 
mer, J.L. (Electric Power Research Inst., Palo Alto, CA). Energy 
Policy; 5: No. 2, 106-121(Jun 1977). 
timal timing of the introduction of the FBR is very sensi- 
tive to factors such as the availability of low-cost uranium, future 
energy demands, and the possibility of the introduction of yet more 
advanced technology. To a lesser extent it is also sensitive to the 
relative capital costs of fast breeder and thermal nuclear plants. The 
between R and D costs and the program timing is also 
crucial in ig Optimization. 
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54674 Future uranium supply and demand: a and com- 
mercial considerations. Kostuik, J. (Uranium Inst., Haymarket, 
London). | Policy; 5: No. 2, 122-129(Jun 1977). 
up maetnn  e 
cycle; on Austria (2—13 Ma ew Mini 
e future growth of n power is dependent on, an 
assured ipl of uranium at reasonable prices; but uranium 


ers, when making their own plans, are aware of 


uncomfortably 
major uncertainties in future projections of demand from electrical 
utilities. Having examined these uncertainties, and also those con- 
nected with uranium exploration and production, the author con- 
cludes that uranium supply is not likely to hold up the development 
least over the next quarter of a century. 


of nuclear power, at 


CONSERVATION 


REFER ALSO TO CITATION(S) 53639, 54648, 54650, 54666, 
54684, 54710 


54675 (PB—265490) Quarterly report to U.S. House and Senate 
Committees on Appropriations (3rd). Quarterly —_ Jun-Sep 76. 
(Federal Energy Administration, Washi C. (USA)). Jan 
1977. 40p. (FEA/D—77/027). NTIS, PC Aga /MAF AOl. 

See also 2nd quarterly rept., PB-263 418. 

This is the third in a series of quarterly reports to the House 
and Senate Committees on Appropriations the process of 
the Federal Energy Administration's (FEA) energy conservation 
programs and short- and long-term accomplishments. 


54676 (PB—265497) Illinois energy conservation implementation 
plan, Public Hearings Abstract, conducted on January ary te 4, 
1976. Final report. Rubenstein, B.L. Dept. of Business and 
Economic Development, S (USA). Div. of Energy). Feb 
1977. 316p. (LLDOE—77/01). S, PC Al4/MF AO1. 

This report presents a summary of the i 
participants in statewide The hearings were 
citizen response to the Feasibility Report published by the Tihnois 
Division of Energy and to acquire citizen input in the preparation of 
an Illinois energy conservation plan. 


54677 (TID—27629-P1P2) ——— study on the impact of 
agencies and codes on university and college energy use. Volume II. 
Source data. (Association of Physical Plant Administrators of Uni- 
versities and Colleges, Washington, D.C. (USA). Energy Project 
Office). Mar 1977. Contract EG- 77-X-01-2119. 162p. Dep. NTIS, PC 
A08/MF AO1. 

The Association of Physical Plant Administrators of Universi- 
ties and Colleges assisted the Energy Research and Development 
Administration in a feasibility study to determine the impact of 
agencies and organizations that review and apply codes and stan- 
dards to new construction and major renovation projects affecting 
colleges’ and universities’ ability to use and conserve energy. A 
questionnaire was p ed, forth two theoretical models, 
Major Building ex ing $2,000,000, and a Major Renovation ex- 
ceeding $100,000, and used as a basis for information The 
program involved a survey of four tative states: (1) - 
East Coast, (3) Michigan, cold ¢ imate ating region, Now Nowy and 
East Coast; ic! cold c 
(4) Texas, warm climate/cooling region, Sou ithin each 
four institutions were analyzed, one from each of the 
types: (1) two-year public community or junior college; (2) ein 
public college; (3) public university; (4) four-year private 
university. The recommendations and conclusions of the survey are 
contained in the Executive Summary, Volume I. The Source Data 
are set forth in Volume II. 


54678 State of Maine state energy 
ME; State of Maine Office of Energy ay han scunces (ISTH. 10te (NP 
22114). 

The intent of the Sie: 0s 9 seteee eee 
consumed in the State of Maine by 5 percent by 1980 by reducing 
the quantity of energy wasted in the state w maintaining or 
raising woe apm pee —_ iighting of life of its cael. The specific 
programs for t it 
standards, transportation measures, righ-turn-on-red, buliding audits, 
business and industry programs, motor vehicle efficiency, energy 
conservation education, local energy management program, electric 
utility load management, and intergovernmental coordination are 
outlined. Data on estimated costs, energy savings, costs for selected 
measures, and an environmental assessment are provided. (MCW) 


54679 Toward a methodology for the implementation of energy 
saving technologies. Howland, M.; House, P.W.; Bruck, H.W. (Univ. 
of California, Berkeley). Water, Air, Soil Pollut; 7: No. 2, 221- 
224(Feb 1977). 

ERDA (The Energy Research and Development Administra- 
tion) was given the mandate to perform or cause to be performed the 
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research and development of alternative energy sources and energy- 
conserving technologies and strategies. However, answers to the 
energy dilemma not only depend upon the proof that a technology 
or strategies exist but that they reach the end user and actually 
conserve energy. At the same time there is an indication that R and 
D projects carried out by or supported by the Federal Government 
are seldom utilized. This lack of utilization can be partially blamed 
on a lack of concern and knowledge surrounding the implementation 
process. To avoid this pitfall in the case of energy research, the 
study outlined here is a beginning to understanding the implementa- 
tion process and, specifically, the implementation of energy-saving 
technologies. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 53606, 53906, 53942, 54651, 
54687, 54698 


54680 Overview of the energy crisis. Stoller, H.M. (Sandia 
Labs., Albuquerque, NM). pp 1-6 of In Resource recovery. Albu- 
querque, NM; American Society of Mechanical Engineers (1975). 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

The problem facing the United States is that our demand for 
energy has, over the past years and in an ever widening margin, 
exceeded our capacity, with internal resources, to supply that 
energy. A quick look at the individual components of the USA 
energy supply illustrates that the problem is multifaceted. In petro- 
leum, the U.S. had long been the world’s leader in production, but 
today we are third, behind Saudi Arabia and the U.S.S.R. More 
importantly, domestic production peaked in 1970 with the critical 
result that the U.S. now imports approximately 35% of its crude oil 
requirements. In natural gas, not only does the demand currently 
exceed the supply, but in 1974, for the first time, the production of 
natural gas fell by 4%. Curtailments of interstate gas shipments for 
1975 are estimated to reach 2 trillion cubic feet, or approximately 
10% of production. In coal, although the shift away from coal usage 
to oil and natural gas for economic and environmental reasons has 
allowed the coal industry to meet its demands, total production has 
stayed approximately constant over the past two decades. Individual 
productivity in underground mining has shown a fairly significant 
drop over the past few years. Both trends must be reversed and 
quickly if our vast resources of coal are to be used as alternative 
souces of supply to petroleum and natural gas. In nuclear energy, 

r years of promise, safety and environmental concerns have 
caused a substantial slowdown in the growth of electricity generated 
by nuclear energy. Measures must be taken to allow nuclear energy 
to contribute more effectively. Symptoms exist that the U.S. may be 
vulnerable to cartel pressures with respect to uranium supplies as is 
currently the case in crude oil. To reiterate, no one element of 
energy supply is singularly critical; major problems exist in all 
elements. 


54681 Outlook for energy resource development in Alaska. 
Wilson, W.W. Chicago; Continental Illinois National Bank and Trust 
Company of Chicago (1976). 10p. (CONF-7605155—1). 

From Alaska Bankers Association Convention; Anchorage, 
Alaska, United States of America (USA) (10 May 1976). 

It had been predicted that the discovery and development of 
the oil resources at Prudhoe Bay would act as a catalyst to stimulate 
exploration of other natural resources. The regional geology of 
Alaska suggests that very important coal resources and hard-mineral 
ore bodies are present in many parts of the state. Numerous mineral 
prospects have been at least partially explored and eventual commer- 
cial discoveries can be expected, given reasonable incentives and 
improved transportation facilities. The North Slope pipeline access 
road is but one example of the type of improvement that will open 
up hitherto difficult access areas to full-scale mineral development. 
The resource base is well-established and the need for both the raw 
materials and the energy fuels are unquestioned. Exploration for 
copper, gold, nickel and other minerals has continued in Alaska, 
notably in the Southeast part of the State, but coal, rather than gold, 
will now become the long-term choice. The Alaska Division of 
Geology and Geophysics suggests that the coal resources of Alaska 
may be as much as 2 trillion tons, which would be more than the 
identified coal resource base of the entire Lower 48 states. The 
location and potential for various coal deposits are examined. Then, 
the proposed tax policies that may prove to be detrimental to 
development are reviewed. The author cites a paper, Alaska’s Prud- 
hoe Bay Oil: Profitability and Taxation Potential, by M. Tanzer, 
which is a blueprint in the art of establishing tax policies and 
specifically analyzes the taxation potential of the Sadlerochit reser- 
voir of the Prudhoe Bay field. (Mew) 
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54682 ne | for industry, 1977. Cambridge, Eng.; Cambridge 
Information and Research Services Limited/The British Gas School 
of Fuel Dera goa (1977). 192p. 

This is the second edition of the annual survey of develop- 
ments in the British fuel markets and their implications for industrial 
and commercial customers. This new edition employs a simple 
chapter scheme. Chapter 1 summarizes principal findings from the 
survey. Chapters 2 and 3 deal with the underlyin trends and recent 
developments in energy supply and demand, firstly from an interna- 
tional standpoint and secondly from a U.K. viewpoint. With North 
Sea oil coming on stream in increasing quantities, there still seems 
little prospect that pricing levels will differ from those prevailing on 
the international market. Chapter 4 addresses the key question of 
—_ conservation. Recently released fuel consumption 

est that while substantial and on-going economies are 
le in the domestic sector, insufficient progress has been forthcom- 
ing from the industrial and commercial markets. It is a matter of 
particular importance to the industrial market that is now hopefully 
on the point of output recovery. It is vital in the long-term energy 
balance to avoid a return to fuel-consumption growth commensurate 
with output expansion. The following four chapters provide stan- 
profiles on the fuel-supply industries. Each contains a 
review of Gaveldpmenta:’ in 1975 and 1976 and goes on to examine the 
erage of structure and supply base, conservation and customer 
, and sales and market penetration. Chapter 9 contains results 
fae the | pricing survey; a review of recent developments is followed 
by portraits of the pricing characteristics of each fuel. The final 
chapter attempts to take a forward view and includes a summary of 
estimates on supply and demand until 1990. Additional information is 

included in 4 appendices. (MCW) 


54683 Alternative Danish energy planning. Blegaa, S. (Technical 
Univ. of Denmark, Lyngby); Josephsen, L.; Meyer, N.1.; Soerensen, 
B. Energy Policy; 5: No. 2, 87-94(Jun 1977). 

In the spring of 1976 the Danish government published an 
energy plan for Denmark for the period up to 1995. An essential part 
of this plan was the introduction of five nuclear power plants in the 
Danish supply system. An alternative energy plan which excluded 
nuclear power was later published by a group of Danish scientists. It 
includes a relatively extended application of solar and wind energy, 
and also emphasizes the use of decentralized fossil fuel plants with 
combined power production and district heating. This paper de- 
scribes the main features and data of the alternative Danish energy 
plan and compares it with the official government plan. 


54684 Energy alternatives within NATO. Sudarskis, M. (NATO, 
Brussels). Energy Policy; 5: No. 2, 165-167(Jun 1977). 

The aim of the NATO Committee on the Challenges of 
Modern Society (CCMS) Pilot Studies on Energy is to provide 
nations with as many as possible of the technical options available. 
The CCMS strategy is to — est which technologies may be rel- 
evant and to accord priorities. Recognition of the finite nature of the 
earth's energy resources has created a new awareness of the impor- 
tance of alternative sources such as solar and geothermal energy. 
CCMS Pilot Study on Geothermal Energy is currently underway. 
The study covers most of the main technical and scientific aspects 
which arise from geothermal energy exploitation: improvement of 
techniques for hot water uses, reservoir technology, brines reinjec- 
tion, dry-hot rocks experiments. Among the projects the study of a 
small, portable and modular geothermal pore plant up to 5 MV 
may provide interesting results. The CCMS Pilot Study on Solar 
Energy exchanges information on the performance of solar heating 
and cooling projects being undertaken by many countries. The 
CCMS review would accelerate the international solar house sur- 
veys which aim at cataloging all the existing solar houses or solar 
heating systems. The CCMS study reports upon experiments in 
NATO and non-NATO countries, e.g., Brazil, Jamaica, Israel, Saudi 
Arabia, the Bahamas, El Salvador, and the Philippines. Better utilisa- 
tion of energy is as important as the production of alternative 
sources. Presently the CCMS projects deal with energy use in the 
steel, cement, and plastics industries. Energy consumption in the 
brewing industry is under investigation. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 54655, 54659, 54661, 54665, 
54675, 54683, 54689, 54692, 54708 


54685 hea Politicians and professionals: interactions 
between committee and staff in state legislatures. Huwa, R.; Ro- 
senthal, A. (Rut —_—— State Univ., New Brunswick, N.J. (USA). 


Fb sonar sees _ 1977. . NTIS, PC A03/MF AOl. 
ittee Interaction SCI) project is ——— to 
or. what happens in the dealings between the members and 

staffs of standing committees of state legislatures. In the SCI project, 
the targets of inquiry are twenty standing committees--those with 


Eagleton Inst. o' 
The S 





NOV. 30, 1977 


jurisdiction over the policy domains of education, natural resources, 
and energy. First, the authors explore an aspect that has significant 
effects on the interaction process--the divergence between legislator 
and staff roles. Second, the authors describe what committees mainly 
need from staff and how staff generally responds. Committee needs 
and staff tasks involve procedural information much more than 
policy information. Most committee demand and most staff effort 
concern information of an essentially procedural nature, requiring 
activities such as drafting, scheduling, summarizing, assembling, 
briefing, reporting, enacting, and servicing. Third, the authors identi- 
fy seven types of factors, all relating to the improvement of staff- 
committee Tereraction—linkage, structure, proximity, relevance, at- 
tention, repetition, and reinforcement. 


54686 (TID—27693) Compilation of selected non-nuclear energy 
legislation. (Energy Research and Development Administration, 
— D.C. (USA)). 1977. 492p. Dep. NTIS, PC A21/MF 
AOl 

Nineteen legislative actions dealing with non-nuclear energy 
are collected here. Section A, Organic Legislation Directly Related 
to ERDA includes: Energy Reorganization Act of 1974, Public Law 
93-438; Federal Non-nuclear Energy Research and Development 
Act of 1974, Public Law 93-577; Solar Heating and Cooling Demon- 
stration Act of 1974, Public Law 93-409; Geothermal Energy Re- 
search, Development, and Demonstration Act of 1974, Public Law 
94-410; Solar Energy Research, Development, and Demonstration 
Act of 1974, Public Law 94-473; and Electric and Hybrid Vehicle 
Research, Development, and Demonstration Act of 1976, Public 
Law 94-413. Section B, ERDA Authorizing Legislation, includes: 
Energy Research and Development Administration Appropriation 
Authorization Act for Fiscal Year 1976, Public Law 94-187. Section 
C, ERDA Appropriation Legislation, includes; Second Supplemen- 
tal Appropriation Act for Fiscal Year 1975, Public Law 94-32; 
Continuing Appropriations for Fiscal Year 1976, Public Law 94-41; 
Department of the Interior and Related Agencies Appropriation Act 
for Fiscal Year 1976, Public Law 94-165; Public Works for Water 
and Power Development and Energy Research Appropriation Act 
for Fiscal Year 1976, Public Law 94-180; Second Supplemental 
Appropriations Act for Fiscal Year 1976, Public Law 94-303; Public 
Works for Water and Power Development and Energy Research 
Appropriation Aci for Fiscal Year 1977, Public Law 94-355; Depart- 
ment of the Interior and Related Agencies Appropriation Act for 
Fiscal Year 1977, Public Law 94-373; and Continuing Appropri- 
ations for Fiscal Year 1977, Public Law 94-473. Section D, Related 
Energy Legislation, includes: Federal Energy Administration Act of 
1974, Public Law 93-275; Energy Supply and Environmental Co- 
ordination Act of 1974, Public Law 93-319; Energy Policy and 
Conservation Act, Public Law 94-163; and Energy Conservation and 
Production Act, Public Law 94-385. 


54687 Energy 1976: considerations underlying a Dutch National 
Energy Research Programme. The Hague; Government Publishing 
Office (1977). 94p. 

The first tasks of the National Energy Research Steering 
Group (LSEO) were to compile an inventory of energy research in 
the Netherlands and to draw up a national programme in broad 
outline. The National Energy Research Programme was drawn up in 
two stages. In the first stage general observations were made on the 
consequences of a continual growth of energy consumption. Re- 
search proposals were formulated with regard to long-term options 
(noticeable effect possible in 20 to 30 years). Criteria were also 
developed for research within the framework of a National Pro- 
gramme and the broad outlines of a financial and an organizational 
structure drawn up. The results of this first stage were set out in an 
Interim Report, a summary of which is included here. In the second 
stage research proposals were formulated, inter alia in connection 
with short- and medium-term energy problems (1975-2000). This 
period involves a gradual transition from the present situation— 
which can only be determined by policy—to future situations, which 
can be influenced by the results of research and development. In 
February 1976 the LSEO submitted a summary of the considerations 
with regard to the future energy pattern and the resultant research 
proposals and recommendations. In the present report the LSEO 
presents the considerations underlying the research proposals and 
recommendations. It is based on a scenario in which it is assumed 
that there will only be a limited and declining growth in primary 
energy consumption, which could result in a stabilization of con- 
sumption around 1990-1995. It is clear that coal and uranium are the 
only realistic options up to the end of the century. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 54648, 54658 


54688 (PB—265478) Impact of coal and oil shale products on 
gasoline composition 1976-2000. Task I. Final report 1 Feb-Dec 76. 


ENERGY MANAGEMENT AND POLICY 


Newman, F.M.; ee Bowden, J.N.; Johnston, A.A. 
west Research San Antonio, Tex. (USA). Mobile 
. Dec 1976. Ce Contract EPA-68-03-2377. 41p. NTIS, PC / 
F AOl. 
Report on Identification of Emissions from Gasolines De- 
rived ye Coal and Oil Shale. 

A consensus assessment is made of the impact of coal- and oil 
shale-derived crudes upon the composition of gasoline. It is conclud- 
ed that this impact be negligible, since the most promising area 
for utilization of such crudes will be as burner fuels and middle 
distillates. Such utilization of coal and oil shale resources will in turn 
reduce the demand on petroleum resources which will continue to 
be the principal source of gasoline for the remainder of the 20th 
century. 


(PB—265488) The Strategic meg ey ee 
fied natural gas supplies. Final report. Fink, R.J Benson, BA; 
Palmieri, T.M. (TRW, Inc., McLean, Va. (USA). Energy Loh Sp. 
Planning Div.). 15 Feb 1977. Contract FEA-CR-04-6091 
NTIS, PC A05/MF A01. 

The United States is planning to import liquefied natural gas 
(LNG) to offset the effects of our apparent dwindling natural gas 
supply. These imports would begin had the 1980s and would come 
from Algeria, Indonesia, Pakistan, Ni and possibly the 
Soviet Union. If a disruption in LNG 2 pole toe to occur, 
impact to the nation could be eased by supplying oil to a with 
dual fuel (oil or gas) capability. The Strategic 
(SPR) could be called upon to su ‘df = oil if an LNG fee 
were to occur simultaneously wi foreign oil embargo. This 
report analyzes the im which Ta pny be caused by an LNG 
embargo alone and a simultaneous LNG and oil embargo. 


54690 (PB—265633) Projects to expand fuel sources in western 
states. Survey of planned or proposed coal, oil shale, tar sand, urani- 
um, and geo’ supply expansion age and related infrastruc- 
ture, in states west of the Mississippi River (as of May 1976). 
Corsentino, J.S. (Bureau of Mines, Denver, Colo. (USA). Inter- 
mountain Field tion Center). Sep 1976. 222p. (BM-IC—8719). 
NTIS, PC A10/MF AO1. 

This report is a listing of fuels-related projects that are 
presently under construction, planned, or proposed by various com- 
panies and organizations in the Western United States. The future 
facilities covered fall into the following — coal mines and 
expansions to existing mines, electric powerp and waste-to-fuel 
conversion plants, oil shale projects, tar sands nay arses potential 
geothermal facilities, coal slurry pipelines, railroads related to fuels 
development, uranium mines and enrichment facilities, oil reieiion, 
and natural gas processing plants. 


COAL 
REFER ALSO TO CITATION(S) 53604, 53633, 53634, 53635, 


53645, 53646, 53657, 53705, 53709, 53716, 53717, 53727, 53744, 
53745, 53747, 53819, 54239 


PETROLEUM 
REFER ALSO TO CITATION(S) 53872, 53873, 53906, 53913 


54691 (PB—265616) Opec and the experience of previous inter- 


national commodity attg Eckbo, P.L. (Massachu- 
setts Inst. of Tech., Cambridge (USA). bo Lab.). Aug 1975. 46p. 
(MIT/EL—75/008WP). NTIS, PC A03. 

Sponsored in part by Department of a Interior, Washing- 
ton, D.C. 

A review was made on the efficiency and longevity of 
international cartel agreements using 51 posed in 18 industries for 
analysis. Cartel success or efficiency was defined in terms of the 
ability of the organization to raise prices at least 200% above the unit 
costs of production and distribution. 


54692 (PB—266001) State information needs related to onshore 
and nearshore effects of OCS petroleum beware ond DC; 
Stang, P.R.; Hyde, B. (National Oceanic and Atmospheric Adminis- 

tration, Rockville, Md. (USA). Office of Coastal Zone Manage- 
ment). Jan 1977. 191p. NTIS, PC A09/MF A0O1. 

Prepared jointly by Bureau of Land Management, Washing- 
ton, D.C. Div. Minerals Program Development and Analysis. 

The United States currently has underway a to 
develop tracts on the Outer Continental Shelf i ) for their 
petroleum resources that can have significant impact on and near the 
shore. The potentially affected States bordering the Atlantic and 
Pacific Oceans and the Gulf of Mexico have expressed serious 
concerns about the availability and adequacy of the information they 
sctivieies and hepacts telsand to GOS petrclousn evel onshore 
activities and impacts related leum development. This 
report discusses state policies, major concerns, organization, plan- 
ning approaches and relation to Other state planning efforts. 
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protect i 

Continental Shelf Lands Act. The committee recommended that the 
bill pass. The bill is published in full, and major provisions are 
summarized, ‘with the background and need. Following a 
review of its legislative history, additional information is included on 
recommendations; tabulation of votes; committee amendments; a 
section-by-section analysis; cost and budgetary considerations; re, x 
latory impact evaluation; and executive communications. 
och) made by S.9 in three existing acts conclude the report. 


54694 EEC demand for imported crude oil, 1956—1985. Kouris, 
G.; Robinson, C. (Univ. of Surrey, Guildford, Eng.). Energy Policy; 
5: No. 2, 130-141(Jun 1977). 

The authors develop here a model which analyses the EEC 
demand for imported oil, basing the analysis on functional relation- 
ships with real income and price. They conclude that net imports 
into the EEC in 1985 will be sensitive to future oil prices. If no UK 
oil were available then it might be necessary to double real oil prices 
to meet an objective of holding net imports to their 1973 levels. 
However, the existence of UK oil should allow this goal to be 
achieved with much lower price rises, probably around 30 to 50%, 
but perhaps as low as zero. 


54695 Price of ah oil in the international energy market: a 
political analysis. Maull, H. (Trilateral Commission, Paris). Energy 
Policy; 5: No. 2, 142-157(Jun 1977). 

Political processes, claims the author, offer the chief explana- 
tion of price trends in the international oil market. Although these 
processes take place within an economic framework, the band be- 
tween the costs of production and those of alternative sources of 
energy within which prices could move, is so large that it has lost 
much of its practical effect in determining prices. A number of 
actors are identified whose interaction principally determines prices. 
The historical developent of this interaction is traced and the author 
concludes that it may ultimately be in the interests of all actors— 
producers, consumers, companies, and developing nations—to co- 
ordinate their efforts in synchronizing the introduction of new 
energy sources to replace oil. 


54696 Recent world oil pricing: the Saudi enigma. Mancke, R.B. 
e 7 Univ., Medford, MA). Energy Policy; 5: No. 2, 167-168(Jun 

The traditional behavior of a monopoly supplier is to maxi- 
mize its oar yo Yet Saudi Arabia, the dominant world — of oil, 
is the chief proponent within OPEC of moderate price increases. 
This article suggests reasons why. Possibilities include (1) the Saudi 
desire to cooperate with the West in return for help in resolving the 
Arab-Israeli conflict; (2) their wish to minimize damage to develop- 
ing countries short of oil; oe an eae 
Communist West's military and industrial well-being. These possibili- 
ties are elaborated. (MCW) 


NATURAL GAS 
REFER ALSO TO CITATION(S) 53913, 53942, 54693 


54697 demand, Plush tepet, CIRW Encres Seine Maen 
on electricity demand. Final report. (TR 1 

ment Div., Redondo Beach, Calif. (Usa). 1 17 1977. 1 
Energy Systems Management Div., 

Even without ous special paso het (and ‘solar) tech- 
niques, gas shortfalls in edu cone Ween Cobos maton 
oouad {977- 1995. Specifically, onl Northern California residents 
and to be tly onaea by 1995, and such curtailment 

y gas interchange between Southern and 
— cee Sein Toe Steesaentis caster ts saapeeed te 
outhern California, i by 1990 in Northern California and 

wi 5 in Sow 


The industrial sector (assuming no residential or 
vation) is projected to be severely im by 
, but fuel oil 


price of electricity is expected to 
Gelaier din Gn ede df dicewaae ant acta oe 
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of interest. BD petite Canal Ont Be pies ae ee 
increase relative to electricity and some switching for economic 
reasons may occur in the residential and commercial sectors. Such 
switching would be slow since a stock of gas appliances would have 
to be replaced. Switching to electricity because of expectations of 
gas shortages by residents is also possible unless residents are con- 
vinced that they will not be impacted. 19 tables, 14 figures. 


54698 Role of gas in world energy. Clark, LJ. Gas Eng. 
Manage.; 16: No. 6, 185-1940un a. 

A critical discussion includes the value of as 
energy compared with coal energy in gen correlations of GNP 
with energy consumption; world-wide development of the use of 
natural gas; the limited nature of natural gas resources and the need 
to direct gas to domestic heating and other premium uses; the need 
to extend the life of the gas resource rather than replace it with 
electricity ¢. Z-s Any. no four times as much energy as electricity 
in the U. e electric industry requires over nine times as 
much eae 4 gas to supply the same quantity of energy); 
future energy needs; and prospects for new gas sources including gas 
from coal, gas from seaweed, gas (hydrogen) from nuclear energy, 
and the prospects for finding new reserves of natural gas. Table, 
graphs, and maps. 


54699 Gas supplies of interstate natural gas pipeline companies, 
1975. Washington, DC; Federal Power Commission yesh 3B 122p. 
This report on "the gas supplies of interstate natural gas 
pipeline companies for calendar year 1975 is the twelfth report on 
the gas supplies of these companies since the inception of individual 
company rts to the Federal Power Commission in 1963. This 
report provides a statistical summary of the year-end 1975 total 
reserves and deliverability of the interstate pipeline companies filed 
by 91 — companies required to report on their gas supplies for 
1975. data on dedicated in-the-ground gas reserves (company 
owned and/or purchased from independent producers) are from 
reports filed by 60 of these companies. The remaining 31 com 
purchase all their gas supply from other pipeline com 
supplies of interstate pipeline companies consist of certificated, 
dedicated, recoverable, salable natural gas available from domestic 
Sete uae reserves, gas purchase contracts with other interstate 
line companies, foreign suppliers, and substitute natural gas 
{s So 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 54656 


54700 Values in the electric power industry. Sayre, K. (ed.). 
Notre 1 IN; University of Notre Dame Press (1977). 310p. . 
A basic conclusion established by the seven essays presented 
is that nowhere within the complex decision-making process of the 
electric power industry is there any provision for systematically 
considering the curtailment of consumption as a serious alternative 
to continued expansion of power production. Six recommendations 
are summarized for concrete steps toward remedying this deficiency 
as a result of examining the essays. Continued expansion of power 
generation could result in desirable consequences of economic 
growth, jobs, ready transportation, and many consumer conve- 
niences; undesirable consequences are: increasing air and water 
pollution, further depletion of nonrenewable resources, and in- 
creased on foreign sources of energy. The papers are: A 
Cybernetic Analysis of Certain Energy Consumption Patterns, by 
Kenneth Sayre; Social and Environmental Value in Power Plant 
Licensing: A Study in the Regulation of Nuclear Power by Vaughn 
McKim; Legal and Economic Aspects of the Electric Utility's 
“Mandate to Serve”, by Charles Murdock; Economies of Scale in 


Utilitarianism and Cost-Benefit Analysis: An Essay on the Relevance 
of Moral Philosophy to Bureaucratic Theory, by Alasdair MacIn- 
tyre; and An Ethical Analysis of Power Company Decision-Making, 
by Kenneth Goodpaster and Kenneth Sayre. (MCW) 


54701 FPC releases preliminary 1976 power production, capacity, 
oT) 7 data. Washington, DC; Federal Power Commission 
. 17p. 


data show that the nation’s electric sty in 1976, 
duced a record 2,036,486,503 ss hours of electricity in 1 
than in 1975 installed generating 

utilities also reached a record level o S31 287 

watts during 1976, up 4.5 percent from 508,251 megawatts in 

1978 . Steam-electric plants had a total installed capacity ty of rani 615 
chao ea at the end of 1976, including rection yore te fe 

ity. Hydroelectric stations had a coadied cngiee 

= of 67.798 of megawatts watts. Internal combustion plants had a combined 

megawatts and gas turbine plants, 46,576 

pon ee eo output by fuel-burning plants in 1976 totaled 
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1,752.8 million megawatt-hours, 8.4 percent greater than in 1975. 
Hydroelectric Bi gee produced 283.7 million megawatt hours in 
1976, compared with 300.0 million in 1975. To produce electric 
energy in 1976, utilities burned 448.1 million tons of coal; 555.4 
million barrels of fuel oil; and 3,078 billion cubic feet of natural gas. 
In 1975, fuel consumption totals were: coal, 406.0 million tons; oil, 
506.1 million barrels; and gas 3,158 billion cubic feet. In 1976, 
privately-owned utilities generated 1,582.0 million megawatt-hours 
and publicly-owned utilities generated 454.5 million megawatt-hours. 
Data on electric utility generating capacity and production by 
region, state, and type of plant; production of electricity and in- 
stalled generating capacity by class of ownership; and power pro- 
duction by kind of fuel and related amount of fuel burned are 
tabulated. Fuel data are also given by region and state. 


54702 Economic analysis of electric power projects. Berrie, T.W. 
(World Bank, Washington, DC). Int. Water Power Dam Constr.; 29: 
No. 6, 29-31(Jun 1977). 

This article deals with the problem of judging whether or not 
a proposed electric power project is likely to benefit the economy to 
justify the required expenditure of public resources. The perspective 
is therefore economic and financial, rather than technical. Analysis 
relies on three types of tests, all of which employ the discounting 
cash flow techniques; the only way to give proper recognition to the 
time value of money: (a) the internal economic return (IER) i.e., the 
discount rate which equalizes the present values of the benefit and 
cost streams over the life of the project; (b) the benefit/cost ratio (B/ 
C ratio), a comparison of the present worth of benefits and costs 
based on an assumed test rate of discount; and (c) the net present 
worth (NPW) or the difference in present worth of benefits and 
costs. The significance of the opportunity cost of capital, the effects 
of risks and uncertainties, and assessment of benefits are discussed. 
(MCW) 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 53819, 53906, 54239, 54241 


54703 (COO—2865-5) Effects of redefining the system boundary 
on the net energy of electricity-generating systems. Amado, D. (Illi- 
nois Univ., Urbana (USA). Center for Advanced Computation). Feb 
1977. Contract EY-76-S-02-2865. 18p. Dep. NTIS, PC A02/MF 
AOl. 

The conventional method of determining energy costs tallies 
only the cost for materials purchased on current account, and assigns 
no energy cost to activities such as government research, develop- 
ment, and regulation of the energy industry. It is argued that these 
activities be redefined as energy costs and included in net energy 
calculations, thereby increasing the energy cost of energy facilities. 
This approach was generally endorsed at the NSF/Stanford Net 
Energy Workship (1975) and is implemented for the first time in this 
report. The system boundary is redefined for both an oil-fired power 
generation plant and the light-water reactor system. In general, it is 
concluded that even after redefining the system boundary by includ- 
ing capital investment, regulation, and R and D as an energy cost 
and after computing “upper bound” inputs using fairly conservative 
estimates, both the LWR system and the crude oil system of electric- 
ity generation are net energy producers. Nuclear energy is still seen 
to be the more efficient of the two. (MCW) 


54704 (NP—22153) Future possibilities of bituminous coal in the 
field of electric power generation. Hildebrandt, R. (Technische 
Hochschule Aachen (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 3 Jun 1976. 88p. (In German). 
Dep. a + gs Sales Only), PC AOS/MF A0O1. 


Testing the future chances of hard coal as fuel for electric 
power production, consumption of total primary energy was used as 
a basis. The world, the U.S., and the FRG show a regularity of total 
consumption of primary energy. The forecast of total energy need 
and meeting it with fossil primary energy sources shows that, with 
constant a ie ey tendency of each primary energy source, an 
energy gap develops despite the increasing share of nuclear energy. 
For closing this gap, coal is thought to be best, especially because of 
the large resources in the FRG and in the world. Examination of all 
poe ofl plans shows that light-water reactors (LWRs) used 

uld be replaced by high-temperature reactors and finally 
bb tle mn This is necessary because of the low efficiency and the 
small amount of safe stored cheap nuclear fuels. As future technol- 
ogies based on coal, the combined gas-steam power plants with coal 
pressure gasification and fluidized-bed firing are worth developing 
because of their harmlessness to the environment and their good 
efficiency. The LWR is compared with the gas turbine reactor on 
the basis of coal; special stress is laid on the influence of fuel and 
investment costs on current production costs. Since in the case of 
nuclear power plants the share of investment costs is very high, 
changing these costs strongly influences current production costs. 
The result is a further decrease of financial advantages of nuclear 
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power plants despite slightly increasing costs for 

normal average rate of inflation of about 5 percent. 

coal power plant might be able to compete with the nuclear 
— WR) in the next decade in the region of medium load. 78 
references 


54705 (TID—27682) Ne scree ig ea 
gas turbines for utility eg Europe. Harmon, RA 
Research and Development Administration, W: D.C. 
(USA)). 16 Aug = Contract EX-76-X-01-0016. 135p. . NTIS, 
PC A07/MF AOi 
European gas-turbine manufacturers have been subjected to 

the same broad business and economic pressures in the 
U.S., inflation, tight money, business recession, of energy 
resources brought into focus by the 1973 oil ha oe nationalistic 
desire for energy independence or reduced oil imports, and conflict- 
ing concern for the environment and long-term public health and 

safety. As a result, utility load growth a hed zero and even 
experienced negative percentages in 1974 and 1975. Corresponding- 
ly, the market for utility-type turbines almost in oo 
consequently, most utilities had excess reserve generating capaci 
some as high as 40 percent. Gas-turbine manufacturers pfs. y 
supplying markets in oil-producing countries, developing countries, 
and sections of the market less affected by the business recession (oil 
and gas; pry tS | ress een With ogee activity 
recovering at the beginning of 1 power demand also began to 
rise again. With retirement of old or less-efficient equipment and 
absorption of the excess reserve mw F uirements for new 
machines are anticipated, some as early as 1978. Activity in this 
direction is apparent in discussions, year le some orders for new 
plants. The impact of these general trends on gas-turbine operation 
and design trends is summarized. Gas turbines are expected to play 
an important and continuing role in the utility industry in accor- 
dance with its changing requirements. 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 54677, 54739 


54706 State of Illinois tillage and energy survey. Springfield, IL; 
Agricultural Energy Advisory Committee (1975). 19p. (NP—22149). 
Changes in corn and soybean tillage practices have been made 
since 1970 by 45.5 percent of Illinois farmers. The major changes in 
tillage practices of these farmers have been more chisel inst glenda and 
field cultivating along with wider use of herbicides while amounts of 
moldboard plowing and crop cultivating have been reduced. Most 
farmers who have changed practices listed more than one reason 4 
changing. To save time was listed by 69 percent, save fuel b 
percent, reduce cost by 62 percent, herbicides have become a 
by 57 percent, and reduce erosion by 52 percent. The major reason 
expressed by those farmers not changing practices was concern that 
weed problems would develop. Larger farmers in the State have 
been more likely to change practices than farmers with 250 acres or 
less of cropland. Diesel tractors were ey © preferred for plow- 
ing, field cultivating, herbicide incorporation, and . Gasoline 
tractors were preferred for planting and rotary hoeing. Less than 
half of the farms under 250 acres of cropland reported that diesel 
tractors were used. 


54707 Modular Integrated Utility Pe nag a potential 
influence on community development. Mixon, W.R. (Oak Ridge Na- 
tional Lab., TN). Water, Air, Soil Pollut.; 7: i. 2, 261-269(Feb 1977). 
The Department of Housing and Urban Development (HUD) 
is conducting the Modular Integrated Utility System (MIUS) Pro- 
gram devoted to development and demonstration of the technical, 
economic, and institutional advantages of integrating the systems for 
providing all or several of the utility services for a community. 
Possible utility services include the provision of electric power, 
domestic heating and cooling, potable water, fire 
liquid waste treatment, and solid waste management. The objective 
of the MIUS concept is to provide the desired utility services in a 
way that is consistent with reduction in the use of critical natural 
resources, protection of the environment, and minimization of cost. 
A MIUS might be sized to accommodate several hundred or a few 
thousand multifamily dwelling units, nearby single-family housing, 
and associated commercial facilities. The MIUS i is modular in that it 
can be installed near appropriate users in phase with the actual 
demands of community development or redevelopment. It uses an 
integrated systems aj h whereby some resource requirements of 
one service are met by utilizing the effluent of another. For example, 
heat rejected from electrical generation might be used for residential 
space heating, and the effluent from liquid waste treatment might be 
used for fire protection and/or cooling eee water. The paper 
summarizes the MIUS concept and the and extent of potential 
application. Possible interactions between S and the local com- 
munity are identified from a comparison of technological and phys- 
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ical characteristics of MIUS with alternative conventional utilities. 
Possible impacts on land use and patterns of community develop- 
ment are emphasized. 


54708 Impact of the energy crisis on the demand for fuel efficien- 
cy: the case of general aviation. Archibald, R.B.; Reece, W.S. (Dept. 
mn Washington, DC). Transp. Res.; 11: No. 3, 161-165(Jun 
1977). 
One of the most important questions accompanying the 
debate over energy policy is whether or not consumers will react to 
— aoe prices by choosing more fuel efficient transportation 
addresses this question by developing a theoreti- 
mp Te ed nae Cain a Sitaaed on, 
increase in the demand for fuel efficiency as a characteristic o 
sivoreh end empirically tants thin hypothesis with dots from the US. 
general aviation market. 17 refs. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 54684 


SOLAR 
REFER ALSO TO CITATION(S) 54093 


Representatives, Ninety-Fourth Congress, 
Washington, DC; Library of Congress (1976). 537p. 


GPO. 

This report is a guide to existing Federal programs that may 
in some way assist individuals and organizations interested in appli- 
cations or advancement of solar conversion technology. It identi 
a variety of informational and financial assistance programs available 
through 21 agencies of the Federal Government. Thus far no finan- 
cial assistance program has been established specifically for solar 
interests, but some programs may be applied to solar programs even 
though they were established for some other purpose. Of the 21 
agencies identified, oo en eee of financial ve: The 
Farmers Home A The Rural Electrification Adminie- 
tration; The Economic Development Administration; The Office of 
Minority Business Enterprise; Farm Credit Administration; and 
The Small Business Administration. The agencies offering informa- 
tion, addresses, and informational brochures on solar interests are 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 54159, 54690 





OTHER 


= Solid waste management for energy utilization and re- 
source recovery, an economic approach. Konsavage, J.G. University 
Park, PA; Pennsylvania State University (1977). 14p. (NP—22095). 
The goal of this paper is to show that through energy 
utilization and resource recovery from solid waste the dichotomy 
between the nation’s energy needs and desire for ecological purity 
can be resolved. Three pertient technologies, solid waste as fuel, 
incineration, and p lysis, are discussed in Section 1. Market ability, 
Public Goods of Economies of Primary vs. 
aes «Supply hy sections that follow. In the concluding 
the public benefits derived from utilizing solid wastes are 
shown to be: it replaces the ues Of fous festa; it produces low suifer 
oxide emissions; it reduces the amount of land needed for disposal 
Sites; it is a readily increasing domestic source of energy; and it 
tall seupiling paallliy Uy Wiaininn exabtadies of eout (MCW) 


ENERGY CONVERSION 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 


54711 (AD-A—038612) High power density MHD ag ng 
Final technical — Kessler, R. (Avco-Everett h Lab., 
Everett, Mass. (U! ») Mar 1976. Contract F33615-75-C-2047. 6Op. 


NTIS PCA04/MF A 

| ae were calculated for MHD 
operating at power densities in the channel of 500 MW/cu m and 
with power outputs of 30 - 35 MW (nominal). Liquid-fueled gener- 
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ators, using hydrocarbon fuels such as JP-4 or RP-1 and oxygen, and 
solid fuel generators were investigated. Designs of both liquid and 
solid fuel generators are described, and estimates of their weights 
and sizes are given. Operation of generators at power densities of 
1000 MW/cu m was investigated. Assessments of feasibility and risks 
involved in achieving high power density operation are made. A 
— plan for construction of flightweight high power densi- 
ty MHD generator power supplies is presented. 


54712 | aerate Estimates of optimal generating condi- 
tions for hydrogen-oxy cesium-seeded magneto-hydrodynamic 
power generator. Smith, iM M.; Nichols, L.D. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Feb 1977. 37p. (NASA-TN-D—8374; E—8828). NTIS, PC 
A03/MF AOl. 
value of percent seed, oxy ygen to fuel ratio, combustion 
pressure, Mach number, and magnetic field strength which maximize 
either the electrical conductivity or power density at the entrance of 
an MHD power generator was obtained. The working fluid is the 
combustion product of Hz and O2 seeded with CsOH. The ideal 
theoretical segmented Faraday generator along with an empirical 
form found from correlating the data of many experimenters work- 
ing with ac sa maa of different sizes, electrode configurations, and 
working fluids, are investigated. The conductivity olen power densi- 
ties po heme at a seed fraction of 3.5 mole percent and an oxygen to 
hydrogen weight ratio of 7.5. The optimum values of combustion 
pressure and Mach number depend on the operating magnetic field 
strength. 
54713 (TID—27729) Research in coal-based 
technical progress report, Octo- 
ber—December 1976. Bienstock, D. (Energy Research and Develop- 
ment Administration, Pittsburgh, Pa. (USA). Pittsburgh Energy 
Research Center). 1976. 29p. Dep. NTIS, PC A03/MF AO1. 
Construction and = ipment shakedown was completed at the 
nominal 5 megawatt MHD coal gasification-combustion pilot plant 
as well as the multitude of small problems of calibrations, instrument 
adjustments, torquing nuts and bolts, connecting water hoses, install- 
ing TV cameras, quartz windows, etc. all converging toward a long- 
duration run to dry combustor refractory. Initiation of the combus- 
tor refractory dry out was started at the end of the quarter. The 
refractory dry out run tested the first-stage air heater at its rated 
capacity of 1850°F and the design concept of the inconel-lined pipe 
Experiments with one cyclone configuration were completed in the 
atmospheric high temperature (MHD HD) vertical cyclone gasifier-com- 
bustor and tests with a second have been initiated. Minor problems 
with coal feeding were overcome. A computer program, known as 
MASBAL has been formulated, that predicts the masses of potas- 
sium and sulfur compounds present at various key points of the 
MHD seed recovery and seed regeneration system. This p 
will substantially reduce the amount of time necessary for oo sm 
ing material balances on the seed processing system for a wide range 
of operating parameters. The combustor modeling facility has been 
modified so that air or water can be used as the modeling fluid. Two- 
phase flow simulation experiments with an air-driven cyclone model 
began this quarter. Flow visualization experiments with a cyclone 
water model indicate that vortex coupling with the slag tank can 
significantly affect the slagging performance of center-trap cyclone 
combustors. A second-stage axial flow combustor model was fabri- 
cated and flow modeling experiments will begin next quarter. 


54714 (TID—27730) Research in coal-based 


progress report, Janu- 
ary—March 1977. Bienstock, D. (Energy Research and Develop- 
ment Administration, Pittsburgh, Pa. (USA). Pittsburgh Energy 
Research Center). 1977. 27p. ro Tad NTIS, a a 
Several extended com with N 2 fuel oil were 
conducted in the nominal 5 peed t MHD bey tion-com- 
bustion pilot plant. The tests confirmed the capability of operating at 
high temperature at six atmospheres pressure and the operability of 
the data acquisition system. eee rm coal pulverization runs 
wives necemy 10 chive the denied range Of Pu 
values necessary to achieve 


by a 6-week curtailment in natural gas availability at 
jowever, a number of modifications were made to system 
ts that will allow use of alternate fuels and improve the 
ty of future tests. Revised cost estimates were prepared for the 
MHD seed desulfurization scheme. The base 
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from any communicating air lines from secondary-air registers has 
lead to more consistent and predictable performance for the PERC 
atmospheric vertical cyclone. A mathematical model is being devel- 
oped by PERC in conjunction with the Aeronautical Research 
Associates of Princeton. Verification of the model in terms of its 
ability to correlate performance for the PERC atmospheric verical 
cyclone is currently underway. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


(AD-A—038599) MHD power generation (Viking series) 
with hydrocarbon fuels. Final technical report 7 Apr—15 Aug 75. 
Kessler, R. (Avco-Everett Research Lab., Everett, Mass. (USA)). 
Sep 1975. Contract F33615-75-C-2047. 38p. NTIS PCA03/MF AOI. 

See also Rept. No. AFAPL-TR-74-47-Pt-3 dated Nov 74, 
AD-A—004216. 

The design, fabrication and operation of a compact high- 
performance burner for a two megawatt MHD generator is de- 
scribed. The burner was designed to operate on hydrocarbon fuels 
and oxygen, with cesium seed, at mass flow rates up to 2.7 kg/sec, 
chamber pressures up to 15 atmospheres and with rapid start capabil- 
ity. The burner was operated to about 90% of its design mass flow 
and chamber pressure. Operation at higher flow rates was restricted 
by limitations of the test facility. Measured heat losses at high flow 
rates were approximately 9% of the enthalpy input. Starting times, 
to full chamber pressure, were about 0.3 seconds. 


54716 Long term stability of magnetic liquids for energy conver- 
sion devices. Popplewell, J.; Charles, S.W.; Chantrell, R. (University 
Coll. of North Wales, Bangor). Energy Convers.; 16: 133-138(1977). 

A number of techniques for preparing ferromagnetic liquids 
containing small ferromagnetic particles dispersed in a metallic carri- 
er are described. The fluids of this type may be used in energy 
conversion systems and particular emphasis is placed on factors 
governing stability. The effects of tin coatings on iron particles and 
the nature of the carrier fluid on stability are discussed together with 
the possibility of producing fluids with long term stability. 


DUCT ENGINEERING AND FLUID DYNAMICS 


54717 (ERDA-tr—295) System for measuring the local electrical 
conductivity of plasma. Balashov, N.A.; Gaponov, I.M.; Malyuz- 
honok, G.P.; Mikhailov, Yu.S.; Oberman, F.M.; Poberezhskii, L.P.; 


Stankevich, B.I. (AN SSSR, Moscow. Inst. Vysokikh Temperatur). 
1975. Translation of USSR report. 40p. Dep. NTIS, PC A03/MF 
AOl. 


The system for measuring the local electrical conductivity of 
the plasma of products of combustion (SILYeP) is intended for 
investigation of the distribution of electrical conductivity of the 
ionized gas flows (plasma) and the determination of the electrical 
conductivity fluctuations. The measurement of the electrical conduc- 
tivity is based on the change in the Q-factor of a circuit, in the 
vicinity of a conducting medium. The SILYeP system includes the 
following assemblies and comiponents: electrical conductivity 
pickup, electronics packages consisting of electronic and power 
supply units, pneumatic drive for the pickup consisting of a drive 
mechanism, a device for registering the position of the pickup and 
auxiliary systems that supply electric power and provide cooling, 
control panel, connecting cables, and recorder. A schematic block 
diagram of the SILYeP system is shown. 


THERMOELECTRIC GENERATORS 


PERFORMANCE AND TESTING 


54718 Generalized analysis of thermoelectric device configura- 
tions. Brandstetter, A. (Weizmann Inst. of Science, Rehovot, Israel); 
Chock, E.P. Energy Convers.; 16: 125-131(1977). 
Performance characteristics of a particular non-standard con- 
figuration thermoelectric generator concept, involving triangular 
rismatic shaped electrodes, are predicted following a detailed ana- 
ytical determination of its two-dimensional temperature field. A 
peculiar result emerging from this analysis, namely the performance 
characteristics depending on only one “configuration” parameter 
lumping together all relevant configurational details, is tentatively 
generalized on the basis of Osterle’s “unified theory of energy 
converters.” 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 54718 
54719 merit of 


Thermoelectric figure of poor thermal conduc- 
tors. Dixon, A.J. (Lewes Technical Coll., Eng.). Energy Convers.; 16: 
139-141(1977). 
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Calculations are given to show that for low thermal conduc- 
tivity materials the radiation losses at even moderate. temperatures 
preclude the use of the Harman technique for measuring the thermo- 
electric figure of merit. Measurements on liquid TlesSess, which has 
suitable thermoelectric properties, confirm this. 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


54720 Process for regulating the thermal conductivity of the 
excess power transfer medium of a thermal system. Coche, J.-C. (to 
CEA, 75 - Paris (France)). French Patent 2298825/A/. 21 Jan 1975. 
10p. (In French). 

A description is given of a process to regulate the thermal 
conductivity of the transfer medium of a thermal system. It is 
characterized by the fact that the thermal resistance of the space 
between the hot and cold sources is adapted by installing in this 
space a transfer medium which associates a solid phase to the 
gaseous phase of a gas gap in order to regulate the temperature 
difference between the sources. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


54721 (LA—6706-MS) Ceramic materials for nuclear thermionic 
converters. Cowan, R.E.; Stoddard, $.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1977. Contract W-7405-ENG-36. 10p. 
Dep. NTIS, PC A02/MF A0Ol1. 

Ceramic-to-metal seals and pure oxide ceramics for use in the 
plasma thermocouple concept of nuclear thermionic power convert- 
ers were developed to operate in a cesium-vapor environment at 
1200°C. Hermetic seals of tungsten-metallized alumina brazed to 
niobium were developed that could be thermal cycled to above 
1200°C. Magnesium-nickel ceramic-to-metal seals showed promise 
for use in thermal cycling to 700°C. An alumina-yttria body was 
used for metallizing with tungsten. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


54722 (CONF-770531—2) Molten carbonate fuel cell systems: 
status and potential. Ackerman, J.P. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-31-109-ENG-38. 10p. Dep. NTIS, 
PC A02/MF AOl. 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

Generating systems based on molten carbonate fuel cells 
provide some highly attractive solutions to an increasingly difficult 
national energy situation. Coal-fueled electric generators based on 
the molten carbonate fuel cell will have very low pollutant emissions 
and high efficiency (approximately 50 percent) at reasonable costs. 
This technology is also well suited to co-generation of electric 
power and high-grade heat, so that very high utilization of fuel 
energy content is possible. Molten carbonate fuel cells have three 
fundamental properties that make inexpensive, efficient ep orn 
systems possible. The first is good cell performance, mainly because 
kinetics of electrochemical and mass transport processes are rapid at 
the cell operating temperature of 925 K. The second is the suitability 
of the cells for use with carbonaceous fuels. Carbon monoxide is a 
fuel in this system, and not a poison as it is in low temperature fuel 
cells. The third property is that the heat generated by the cell is at a 
high enough temperature (approximately 925 K) for practical, eco- 
nomical use, either for direct application to industrial process, heat- 
ing, and air conditioning, or in an integrated bottoming cycle in a 
purely electric eS system. These same advantages are also 
characteristic of other high temperature fuel cells, such as solid 
oxide cells, but the materials problems of the molten carbonate 
system appear to be more tractable, so that molten carbonate systems 
can be brought into use much sooner. An overview of the nature and 
development status of molten carbonate fuel cells is presented, and 
the areas where development effort is required are pointed out. 
Some applications of systems-based upon molten carbonate fuel cells 
are briefly described. 


54723 Cost and size estimates for a redox bulk energy storage 
concept. Warshay, M.; Wright, L.O. (Lewis Research Center, Cleve- 
land). J. Electrochem. Soc.; 124: No. 2, 173-177(Feb 1977). 
Preliminary capital cost and size estimates were made for an 
electrochemical bulk energy —— concept. The electrochemical 
system considered was an electrically rechargeable flow cell with a 
titanium trichloride titanium tetrachloride//ferric chloride/ferrous 
chloride (TiCls/TiCl/FeCls/FeCl, redox couple. The preliminary 
calculations were made to help determine whether the redox-flow- 
cell system has an attractive potential as a bulk energy storage 
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system for power load leveling. On the basis of preliminary capital 
cost estimates, size estimates, and several other important consider- 
ations, the redox-flow-cell system emerges as having great promise 
‘gy storage system for power load lev "The size of 

this sytem would be less than 2% of that of a com pry oe 
hydroelectric plant. The capital cost of a 10 MW, 85 hr 
redox system fe estimated te be $190 to $330 per kilowatt. This cost 


with the redox system. 
subst endl te eliiuad become Uitedion amen cout te vals in 
various sizes and located near the load centers. The other important 
features of the redox system contributing to its load-leveling applica- 
tion are its low adverse environmental im; its high efficiency, its 
apparent absence of electrochemically related cycle life limitations, 
and its fast response. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 54724 


APPLICATIONS 
REFER ALSO TO CITATION(S) 54723 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 

54724 Oxidation of methanol on agitated bed electrodes using 
non-metallic Kurkowski, K.J.W.; Phillips, C.R. 
(Univ. of Toronto). Energy Convers.; 16: 91-94(1977). 

Agitated beds of various finely divided electrocatalysts were 
evaluated for the electrooxidation of methanol. This electrode con- 
figuration offers an extended surface area for applications such as 
fuel cells. On the basis of current increase per unit cost of catalyst, 
the catalysts could be ranked in decreasing order of effectiveness as: 
Mo—O—S, W—O—S, CueS and activated carbon. The effective 
surface area of the finely divided catalyst was much less than the 
apparent surface area, most likely due to particle agglomeration. 


POWER CYCLES 


BRAYTON 


54725 (N—77—17563) Inspection of two Brayton rotating units 
after extensive endurance testing. , J.H. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Dec 1976. 25p. (NASA-TM-X—73569;E—9013). NTIS, PC 
A02/MF AOl. 

A system was designed to produce 2 to 10 kW net continuous 
electric power for at least 5 years. The turbine-alternator-compressor 
may! conversion unit in the system is designated Brayton Rotating 

nit (BRU). Four BRU’s were fabricated and extensively tested. 
One BRU has accumulated 11,000 hours of operation, and another 
has accumulated in excess of 21,000 hours. Testing has demonstrated 
that the BRU’s have met or exceeded performance objectives. Two 
BRU’s were disassembled and given a “rj aay inspection. 
The inspection results show that after 21 ours of operation 
there is no apparent wear or failure mode that will prevent the 
attainment of the 5-year life objective. 


54726 Use of liquid natural gas as heat sink for power cy: 
Angelino, G. (Politec of Milan, Italy). Am. Soc. Mech. Eng., onl: 
No. ep - Sere f : , liquid 
° ww ove cycles employing natu- 

gas (LNG) as O) ae tee Condensation cycles in 
aie or in elaborate versions, . employing nontoxic, nonflammable, 
inert organic fluids, (CF, C.Fe, '3, CaFs), yield the best overall 
perfs for LNG vaporization at subcritical pressure. For supercritical 
vaporization, heat rejection from Brayton cycles naturally fits heat 
sink thermal characteristics, which results in a particularly high 
efficiency for closed gas cycles. If only a fraction of the 
capability of LNG is devoted to power uses, condensation cycles are 
superior to gas cycles even at supercritical LNG pressures. Under 
the most favorable circumstances cycles achieve efficiencies of 
around 60 percent, while some e condensation cycles attain 
the 70 percent level. 


54727 eee Sent qomation  aitees of tans go. 
McEligot, D.M. (Univ., Karlsruhe, Ger.); Taylor, M.F.; Durst, F. 
Int. J. Heat Mass Transfer; 20: No. 5, 47 y 1977). 

Mixtures of Se ee SOS ees 
closed gas turbine cycles. In the 
friction 


Salis or oxttine ts caaioneten one 
the situation is modelled by laminar flow through short ducts with 


ee enn 
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constant wall heat flux. For design dulgp gevtietoms accounting for the 
<inct of property variation, ound that the property ratio 
method is better than the film temperature method for heat transfer 
while the latter method is preferable for ap) t wall friction—with 
the proviso that the present definitions of the non-dimensional pa- 
rameters be employed. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 54675, 54678 


BUILDINGS 
REFER ALSO TO CITATION(S) 54651 


54728 (AED-Conf—76-262-001) Steam jet compressors for heat 
pumps. Hummel, W. (Wiegand Karlsruhe G.m.b.H. (Germany, 
F.R.)). 1976. 26p. (In German). (CONF-7606121—1). Dep. NTIS 
(US Sales Only) $4.00. 

From Seminar on the use of heat pumps in industry for heat 
pane 4 Essen, German, Federal Republic of (F.R. Germany) (29 

un 1976). 

When using steam jet compressors for heat pumps, their 
design should be suitable for all operating conditions. The lower the 
compression ratio and the higher the expansion ratio (the ratio of 
driving pressure/suction pressure) the less driving steam is required, 
and the vacuum is, therefore, the main field of application. A high 
expansion ratio is also achieved with high-pressure driving steam, 
and steam jet — are, therefore, used also as heat pumps in 
the excess pressure region. The rentability may be increased by 
ee operation. The main feature of steam jet compressors is 
their relatively simple design without moving parts. y can, 
therefore, be constructed from the most diverse materials. Corrosion 
resistance is no problem, and maintenance is unnecessary since there 
are no moving . They are extremely easy to operate: all the 
operator has to 0 is to open or close the steam valve. Sometimes an 
additional isolating valve is required on the suction side. 


54729 Se - Sa Operational experience and ex- 
amples of existing heat pump plants. Vielhaber, K. (Bosch (R.) 
G.m.b.H., Wernau/Neckar (Germany, F.R.)). 1976. 18p. (In 
German). (CONF-7606121—2). Dep. NTIS (US Sales Only) $3.50. 

From Seminar on the use of heat pumps in industry for heat 
Fon 1976. Essen, German, Federal Republic of (F.R. Germany) (29 
Jun 197 

The suitability of different heating systems for heat pump 

tion and their influence on the mean thermal efficiency are 
ama The possible applications of bivalent heat pump heatings 
are illustrated by the example of existing plants. The operation of an 
air—water heat pump with auxiliary liquefied-gas heating is ex- 
plained with the aid of temperature diagrams and monthly supply 
measurements. Measurements on a water—water heat pump with 
indirectly heated water storage device confirm the suitability of heat 
pumps for heating industrial water and their economy as compared 
with oil combination boilers. 
54730 Lg Identifying retrofit projects for buildings. 
(IRB Associates, Inc., McLean, Va. (USA)). Sep 1976. Contract 
FEA-CO-04-60483-00. "116p. NTIS, PC A06/MF AO1. 

This handbook was prepared to assist building and facility 

ers throughout the Federal Government in identifying early 
payoff retrofit opportunities. The method can be used to identify 
retrofit options without a costly survey by an architectural and 
engineering firm. The handbook presents a tool for people at a 
facility to use in identifyin song 2 potential retrofit options and preparing 
preliminary cost estimates for these options. 


54731 District heating for hot water 
Nilsson, E.; Lundbohm, L. (to Nyby Bruk AB, Nybybruk 
(Sweden)). German(FRG) Patent 2,219,228/C/. 18 Nov 1976. 4p. 
(In German). 

The invention concerns a district channel with one or 
more pips i. which the heating medium ws. The pipes are 

insulating material, which is covered with water tight 

shea athe fp and at the ides. The shee is provide with a 
w permit steam to pass arrangement ensures 
the district heating channel or the insulation itself dry out after the 
ingress of large quantities of water. 


54732 Present and future of district heating and cooling in Ham- 
burg. Dommann, D. (Hambur, Electricitaets-Werke A.G. (Ger- 
many, F.R.)). Energie; 29: No. 2, 23-31(Feb 1977). (In German). 
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For several decades, Hamburger Elektrizitaetswerke AG 
(HEW) have operated a wide district heating network according ot 
the principle of heat-power coupling. The article deals with the 
present state of HEW district heating, the existing hot-water net- 
work, developmentes in the sales of district heat for town heating 
and industry, the ee demand in case of free competition and 
the technical possibilities of satisfying his demand with the existing 
production and distribution plants and meeting further potential 
demands by erecting new generation plants. A cost comparison on 
the basis of coke, oil, gas and distric heat was made for a single- 
family house. The 2nd part deals with the b pregy of district cooling 
in general and with the technical state of the district cooling plant 
‘City Nord’ in particular. The development of the technical data and 
the cost of district cooling from 1972 to 1976 are shown in a table. 


54733 What is a heat pump. McMullan, J.T.; Morgan, R.; 
Murray, R.B. (Ulster Univ., Coleraine (UK). School of Physical 
Sciences). Arch. Energiewirtsch.; 31: No. 3, 240-245(Mar 1977). (In 


German). 
3 figs. Translated from English. Also published in Electr. Riv. 
(May 1976) v. 198(16) p. 24-25. 
Starting from the discrepancy between theoretical and practi- 
cal efficiency, some measures to raise the practical efficiency are 
discussed. Also, waste heat utilization is shortly discussed. 


RESIDENTIAL 


54734 (PB—265717) Energy efficiency program for appliances. 
(Midwest Research Inst., Kansas City, Mo. (USA). Feb 1977. 
Contract FEA-CR-04-60664-00. 85p. NTIS, PC A05/MF AO1. 

The main objective of this study is to identify candidate 
consumer products to be covered by the 14th category of household 
consumer products outlined by P.L. 94-163 (Part B, Title V) -- The 
Energy Policy and Conservation Act of 1975. Alternative definitions 
for household are reviewed. The potential consequences of alterna- 
tive definitions for household are examined. Tables within the report 
itemize published annual energy consumption estimates from seven 
prior surveys and summarize consumer use patterns (hour/year) and 
power ratings (wattage) derived from MRI research. 


SCHOOL 
REFER ALSO TO CITATION(S) 54677 


COMMERCIAL 
REFER ALSO TO CITATION(S) 54682 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 54666 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 54708 


54735 (N—77—17037) Oblique wing transonic transport configu- 
ration development. Final report. (Boeing Commercial Airplane Co., 

Seattle, Wash. (USA). Dept. of Preliminary Design). Jan 1977. 
Contract NAS2-7031. 162p. (NASA-CR—151928). S, PC A08/ 
MF AOI. 

Studies of transport aircraft designed for boom-free superson- 
ic flight show the variable sweep oblique wing to be the most 
efficient configuration for flight at low supersonic speeds. Use of this 

t leads to a configuration that is lighter, quieter, and more 
fuel efficient than symmetric aircraft designed for the same mission. 
Aerodynamic structural, weight, aeroelastic and flight control stud- 
ies show the oblique wing concept to be technically feasible. Investi- 
gations are reported for wing planform and thickness, pivot design 
and weight estimation, engine cycle (bypass ratio), and climb, de- 
scent and reserve fuel. Results are incorporated into a final configu- 
ration. Performance, weight, and balance characteristics are evaluat- 
ed. Flight control requirements are reviewed, and areas in which 
further research is needed are identified. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 54661 


54736 (PB—265812) Evaluation report on the Santa Monica 
Diamond Lane ject after 21 weeks of Final 


Freeway operation. 
report Saerinn 76. (California State Dept. of Transportation, Sacra- 
mento (USA) Sep 1976. 44p. NTIS, PC A03/MF AO1. 

contains analysis and findings developed from 
by Caltrans du prog bL 21 weeks of operation 


a 


gathered 
of the Santa Monica. Seenens Lane project 
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had reserved the fast lanes of a 12.5 mile segment of the Santa 
Monica Freeway in Los Angeles, from Lincoln Boulevard 
Harbor Freeway for bus and carpool use. Its objective 
conserve energy and improve air ity, and to demonstrate t 
more efficient use could be made of existing 
without a massive new investment in freeways. report anal 
the results of the Santa Monica Diamond Lanes. It identifies the user 
characteristics of the freeway. It reports on the travel conditions of 
the freeway. It discusses traffic diversion. It A rperecs the effects of 
the project on energy, air quality, safety and costs and benefits. 


54737 (PB—265821) Study of future paratransit requirements. 
Executive summary. (Voorhees (Alan M.) and i Inc., 
McLean, Va. (USA)). Feb 1977. 27p. NTIS, PC A03/MF AOI. 

Prepared in cooperation with Battelle Columbus Labs., Ohio. 
See also report dated Nov 76, PB-262 629. 

The overall objective of this study is to define the future 
dimensions and characteristics of paratransit and the requirements 
for testing innovative transportation services for the development of 
new vehicles, and for ways to overcome legal and institutional 
constraints. The analysis is based on urban scenarios projected into 
the 1980-1995 time frame and representative of a large number of 
locations. This Executive Summary report examines a range of 
paratransit service concepts in context with a set of typical urban 
settings under three alternative 1995 futures. These alternative fu- 
tures are described in terms of energy cost and degree of automobile 
disincentives. Integrated transit and paratransit systems are defined 
and match a combination of transit and paratransit services with 
forecasted transportation needs for each individual setting. 


54738 pt pried yi esate automatic or identification, 
and effects of geometrics. T research record. Fambro, 
D.B. (T sth es Research Board, Washington, D.C. (USA)). 
1976. 92p. (TRB-TRR—601). 

The 17 papers in this report deal with the following areas: 
Cost effectiveness of freeway courtesy patrols in Houston; urban 
freeway corridor control model; single point diversion of freeway 
traffic; operating parameters for main-line sensors in freeway surveil- 
lance systems; developments in automatic vehicle identification 
during 1974 and 1975; an approach for maximizing the capacity of 
self-service parking facilities: planning transit facility parking for = 
Boston metropolitan area; framework for design and operation of 
passing zones on two-lane highways; roadside encroachment param- 
eters for nonfreeway facilities; effect of the energy crisis on existing 
design standards; roadside hazards on nonfreeway facilities; effect of 
commercial vehicles on delay at intersections; evaluation of factors 
influencing driveway accidents; effect of bridge shoulder width on 
traffic operational characteristics; effect of guardrails on interstate 
bridges on vehicle speed and lateral placement; characteristics of 
intersection accidents in rural municipalities; and highway accidents 
at bridges. 


54739 Attitudinal travel demand model for non-work trips of 
homogeneously constrained segments of a population. Recker, W.W.; 
Stevens, R.F. (State Univ. of New York, Buffalo). Transp. Res.; 11: 
No. 3, 167-176(Jun 1977). 

Market-segmentation techniques are used to ca 
opportunity and availability constraints on urban residents’ choice of 
mode for trips for major grocery shopping and for visiting friends 
and acquaintances. Attitudinal multinomial logit choice models are 
estimated for each market segment. Explanatory variables are 
individual's beliefs about attributes of four modal alternatives: bus, 
car, taxi and walking. Factor analysis is employed to identify latent 
dimensions of pe tion of the modal alternatives and to eliminate 
problems of multicollinearity in model estimation. 


ture effects of 


PIPELINE 
REFER ALSO TO CITATION(S) 54699 


INDUSTRY 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 54682 


EQUIPMENT AND PROCESSES 


54740 (PB—265712) Agricultural energy its and land 

use patterns in Illinois. Report for 1974, poe Bey K.; Dunwoody, 
J.E. (Illinois Dept. of Business and Economic Development, Spring- 
field (USA). Div. of Energy). Aug 1976. 73p. (LL E-76/06). 
NTIS, PC A04/MF A0O1. 

The Illinois Division of Energy undertook an evaluation of 
the energy impact of remaining tural production caused by 
withdrawing land from agricul production. An assessment was 
made on the energy impact in terms of the additional energy needed 
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to luce more corn and soybeans on less area of land. Both direct 
indirect energy impacts have been assessed. 


54741 (PB—265713) Measuring and improving the pons of 
boilers. A manual for determining energy conservation in stems quner- 
ating a plants. Final report. (Auburn Univ., Ala. (USA). 
ae tension Service). Nov 1976. Contract. FEA-CO-04-501 
00. 18 —— PC A09/MF AO1. 

study includes introductory material on the energy situa- 
tion, a description of boilers and factors affecting boiler efficiency, a 
complete test program for determining efficiency and factors que 
poor performance, a presentation of economics associated wil 
energy conservation, proper methods for controlling boiler load, air- 
fuel ratio and feedwater chemistry, various capital expenditures for 
the recovery of waste heat from boilers, and a description of the 
operation and maintenance of boilers. 


54742 (PB—265764) Identification of major areas of energy utili- 
zation in the food processing/foodservice industry. Dwyer, S.J. III; 
Unklesbay, K.; Unklesbay, N.; Dunlap, C. (Missouri Univ., Colum- 
bia (USA). Jan 1977. 400p. NTIS, PCY Al7/MF AOI. 

Three main research objectives were: (1) to determine meth- 
ods for increasing the ratio of the amount of food produced to the 
amount of energy expended; (2) to determine areas in which further 
research will lead to better energy utilization; and (3) to identify the 
effects of food laws and regulations upon energy utilization. The 
report includes the following topics: energy accounting models 
dev for the direct processes and for transportation; an applica- 
tion of the energy accounting model in representative chicken a 
cess industries and fi establishments; a review of the food 
laws and regulations pertaining to chicken processing, distribution 
and service; data ysis from the application of the energy ac- 
counting model and identification of large areas of energy utilization; 
a discussion of the influence of regulatory and other agencies upon 
energy utilization; and a presentation of areas for potential energy 
reductions. 


WASTE HEAT UTILIZATION 


54743 Heat wheels are efficient even at oven temperatures. Gif- 
ford, S.E. (Regenerative Heat Corp., Middletown, CT). pp 434-439 
of In Energy and the environment. Theodore, L. (ed.). Dayton, OH; 
American Institute of Chemical Engineers (1976). 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 
oneiitnae for waste heat utilization in industrial plants is 
ign should be such that pressure conditions in 
the regenerator prevent accidental leakage of contaminated exhaust 
to incoming air being warmed. Methods of evaluation of possible 
yume Ag given in detail. The greatest gain can usually be made by 
recycling the waste heat to the process; if this is not practical, it 
should be used for plant heating. Certain ible factors are consid- 
ered: Savings on basic ——— or fuels due to regeneration, 
cooling of contaminated uents to assist in solvent recovery or 
pollution fine gino savings of cold air in the case of refrigerated 
systems; and recommendations for the necessary calculations in 
various situations. (LTN) 


RECYCLING 


54744 (PB—265393) Treatment of electroplating wastes by re- 
verse osmosis. Final report. ngs R.G.; Goldsmith, R.L.; 
McNulty, K.J.; Grant, D.C.; Tan, M. (American .: roplaters 
— East Orange, N.J.). ‘Sep 1976. 106p. NTIS, PC F 


Reverse osmosis treatment of plating bath rinsewaters has 
been examined. Emp ele See ete eee oe ened Soap spuesien 
with recycle of purified water for rinsing, and return of plating 
chemical concentrate to the bath. Three commercially available 
membrane have been evaluated experimentally; tubu- 
lar (cellulose acetate membrane), spiral-wound (cellulose acetate 
membrane), and hollow-fiber (polyamide membrane). Tests were 
conducted with nine different rinsewaters prepared by dilution of 
actual plating = Advantages and tienstations of the reverse 
osmosis process and specific membranes and configurations are 
discussed. Systems tested include nickel sulfamate, Watts type nickel, 
copper pyrophosphate, zinc chloride, copper ry zinc cyanide, 
cadmium cyanide, nickel fluoborate and chromic acid 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 54707, 54710, 54854, 55140 


54745 (NTIS/PS—77/0330) Incineration studies. Volume 2. 
1975-April 1977 (citations from the NTIS Data Base). Report for 
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1975-Apr 77. Hundemann, A S. (National Technical Information 
Service, Springfield, Va. (USA)). May 1977. 186p. NTIS PCNO1/ 


MF NO. 

Su NTIS/PS—76/0224, NTIS/PS—75/350, and 
COM—73-11437. See also NTIS/PS—76/0225, and NTIS/PS—77/ 
331. 


Federally-s red research on incineration of municipal, 
industrial, and agricultural wastes is discussed. Topics cover inciner- 
ator design, air pollution control, materials recovery, heat recovery, 
pyrolysis incineration, and cost studies. (This updated > bens 
cones) 181 abstracts, 93 of which are new entries to the 
edition. 


54746 AA nae an Incineration studies. Volume 2. 
1975-April 1977 (citations from the Index Data Base). 
Report for 1975-Apr 77. Hundemann, A.S. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). May 1977. 202p. NTIS 


PCNO1/MF NO1. 
Supersedes NTIS/PS—76/0226. See also NTIS/PS—76/ 
0223, and NTIS/PS—77/0330. 

Worldwide research on the incineration of municipal, indus- 
trial, agricultural, and shipboard wastes is discussed. Topics cover 
incinerator design, air pollution control, materials recovery, heat 
recovery, pyrolysis incineration, and cost studies. (This updated 
bibliography contains 195 abstracts, 127 of which are new entries to 
the previous edition.) 


54747 pig: ewe gs de Regional and urban solid waste dis- 
posal. Part 1. Management planning (a bibliography with abstracts). 
Report for 1964-May 771. Smith, M.F. (National Technical Informa- 
tion Service, Springfield, Va. (USA)). May 1977. 202p. NTIS 
PCNO1/MF NO1. 

Supersedes NTIS/PS—76/0301, NTIS/PS—75/184, NTIS/ 
PS—74/105, and NTIS/PK—151. 

ment, state and local government policies, legislation, 

financing, data acquisition and general planning studies for urban 
and regional solid waste disposal systems are covered. The topics 
include comments on public health, landfills, pollution, recycling and 
load use. Studies on energy recovery and consumption, environmen- 
tal impacts, land use, guidelines and models are also covered. (This 
updated bibliography contains 197 abstracts, 65 of which are new 
entries to the previous edition.) 


54748 ye ge Regional and urban — waste dis- 
posal. Part 2. Local case studies (a with abstracts). 
Report for 1964-May 77. Smith, M.F. (National Technical Informa- 
tion Service, Springfield, Va. (USA)). May 1977. 162p. NTIS 
PCNO1/MF NO1. 

Supersedes NTIS/PS—76/0302, and NTIS/PS—75/185. 

Case studies are cited on municipal waste disposal in specific 
cities, counties or regions. These studies include all aspects of 
collection, hauling, incineration, sanitary a: a alee 
and transfer stations as applied to a specific local 
studies designed only for these areas are also included. ‘(This updated 
bibliography contains 157 abstracts, 29 of which are new entries to 
the previous edition.) 


54749 (NTIS/PS—77/0359) Regional and urban solid waste dis- 
posal. Part 3. and (a bibliography with 
abstracts). Report for 1964-May 77. Smith, M.F. (National Technical 
Information Service, Springfield, Va. (USA)). May 1977. 198p. 
NTIS PCNO1/MF NO1. 

Supersedes NTIS/PS—76/0303, and NTIS/PS—75/186. 

The citations cover the technology and techniques of collec- 
tion, hauling, sorting, processing, disposal, incineration and recycling 
of urban wastes. abstracts were chosen to describe methods 
and equipment for waste 
addition ea nk on ey derived 
solid waste are covered. (This ups 


edition.) 


54750 (PB—265232) Water reuse in a paper peumoeeniing Sat, 

Final report. Streebin, L.E.; Reid, G.W.; Law, P.; Hogan, 

Chief Ri Co., Ardmore, Okla (USA)). Oct 197695; 95p. Sat 
PC A0S/MF A01. 


Prepared in gee SS Sine Wate. Norman. 
School of Civil Engineering and Environmental Science. 

ee ae Seen to Seen oe Sante <f 
Se eS 6 ee wees ee SS SS oe ae 
‘close the loop’ or to demonstrate zero discharge technology. ore 
the project began, Big Chief Roofing Company st Ardmore, OK, 


was dischargi 789 U/sec (125 gpm). Normal operation is now zero 
discharge with approximately 0.76 1/sec (12 gpm) fresh water make- 
up rep! evaporative losses. However, weekly clean-ups still 
result in an effluent of approximately 15-14 cum (4000 gal) « week. 
Additional clear water ity could 


pr aye Project scope 
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costs, benefits, and effect on product quality. The favorable cost/ 
benefit ratio experienced at the plant demonstrated an economic 
advantage of in-plant control over end-of-pipe treatment. Attaining 
zero discharge operation has the further benefit of eliminating the 
problems, cost, and liabilities associated with operation under a 
discharge it. Economic benefits observed during zero discharge 
operation included reduced water supply costs, reduced wastewater 
treatment costs, improved yield, improved drainage and greater 
dryer section production. The benefits were partially offset by 
shorter felt lives, increased corrosion control cost, and process 
modification cost. No degradation of product quality was observed. 


54751 (PB—265357) Fruit cannery waste activated sludge as a 
cattle feed ingredient. Esvelt, L.A. (Snokist Growers, Yakima, Wash. 
(USA)). Sep 1976. 66p. pola PC A04/MF AOl1. 

Prepared by Bova eers, Inc., a Wash. 

The feasibility o - ge disposal rom a fruit processing 
waste activated sludge treatment system by dewatering and using the 
dewatered biological sludge solids as cattle feed was evaluated by 
Snokist Growers at Yakima, Washington. Dewatering of the biologi- 
cal sludge utilizing pilot-scale and prototype-scale basket centrifuges 
resulted in consistently dewatering to 7-1/2% to 9% dry solids. 
Digestibility and metabolizability of rations containing 2.3% and 
4.5% biological solids appeared equal to a control ration, but a ration 
containing 9.2% biological solids appeared lower. Twenty-four uni- 
form yearling steers were divided into four lots of six each and finish 
fed a control ration and rations containing 2.3%, 4.6%, and 8.9% 
sludge solids on a dry matter basis for 165 days. They did not show 
any adverse effects of the sludge incorporation into their rations. It 
appeared that a low quantity of siudge (2.3% dry solids) actually 
enhanced the weight gain performance and carcass quality of these 
animals. The cost of a dewatering installation will require that the 
cannery receive remuneration for use of the waste activated sludge 
as cattle feed in order to make a full-scale dewatering project 
feasible. The calculated value of the biological solids incorporated 
into the rations was in the range of $0.092 to $0.148 per kg dry 
solids. 


54752 (PB—265480) Granulation of complex fertilizers contain- 
ing ammonium sulfate by melt technology. Final report. Lanier, 
MacDonald, R. (Ferguson Industries, Dallas, Tex. (USA)). Dec 

1976. Contract EPA-68-01-0754. pedi NTIS, PC A06/MF AO1. 


A novel process was develo for production of high analy- 
sis fertilizers in which large portions of the nutrients are derived 
from by-product and waste ammonium sulfate. The materials pro- 
duced exhibit good physical and storage characteristics and are 
similar in grades to those now being consumed in large quantities. 
Phosphoric acid and anhydrous ammonia are reacted to form the 
liquid bonding agent. Solid ammonium sulfate, potassium chloride 
and recycled fines are added to the melt in a pug mill. Emissions of 
pollutants is less than from conventional plants and is readily con- 
tained. The process was developed and tested on a laboratory scale 
and in a small pilot plant and was verified in a 454 kilogram per hour 
(1000 pound per hour) demonstration unit. Capital and operating 
cost estimates are presented. The operating cost is sensitive to the 
assumed value of waste ammonium sulfate. In comparison to similar 
grade products, cost savings of 10 to 20% can be realized if true 
waste values can be assumed. The financial estimates did not attempt 
to evaluate the indirect benefit to society, in terms of dollars and of 
energy, of recovering waste ammonium compounds and sulfur diox- 
ide---which often are discarded into aquifers or into the atmosphere 
and thus constitute major pollutant threats---and of converting these 
chemicals into useful products. 


54753 (PB—265578) Household water conservation and 
wastewater flow reduction. Final report. Chan, M.L.; Edwards, J.; 
Roberts, M.; Stedinger, R.; Wilson, L. (Energy Resources Co., Inc., 
Cambridge, Mass. (USA)). 1 Jul 1976. Contract EPA-68-02-2964. 
168p. S, PC A08/MF A0O1. 

¢ legal and economic aspects of devices and policies to 
reduce water and wastewater flows were studied. After reviewing 
the literature, the report examines building and plumbing codes from 
selected areas to see whether or not they provide constraints on the 
introduction of water-saving devices; and considers state laws to see 
whether they permit pricing schemes which encourage conservation. 
A computer model is developed, using water demand functions and 
cost functions from the literature, to determine the benefits to 
consumers and producers of various pricing systems. Through use of 
a second computer model, benefits are calculated for various re- 
placement strategies in the adoption of water-saving devices. 


54754 (TID—27633) Waste flow characteristics and resource 
recovery. (Resource Associates, Inc., Washington, D.C. 
(USA)). 8 Oct 1976. Contract EY-76-C-02-4011. 128p. Dep. NTIS, 
PC A07/MF AOl. 

In order to provide technical assistance for the planning, 
design, and optimum economic operation of solid municipal waste 
processing plants for materials or energy recovery, a study was 
made of information on solid waste flows. The quanticy and quality 
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of waste flow data is discussed, the effects of waste rect fins 
resource recovery facilities is analyzed, and 

made for government action for improving the accuracy and oa 
ability of waste flow data. (LCL) 


54755 Process development studies on the enzymatic hydrolysis 
of cellulose. Wilke, C.R.; Mitra, G. (Univ. of California, Berkeley). 
Biotechnol. Bioeng. ‘Symp.; No.5. 5, 253-274(1975). 

This paper reports the results of several 
studies on the enzymatic hydrolysis of cellulose in newsprint. 
study is intended to provide perspective on the potentiality and 
possible goals of cellulose processing, and to serve as a guide to 
recognition of important cost factors. The cellulase system of Tri- 
choderma viride QM9414 [1-3] was selected as the hydrolyzing 
agent. Several other laboratory studies are described, including 
hydrolysis rates for newsprint, solid-liquid separation, and enzyme 
recovery. 11 tables, 8 figs. (DLC) 
54756 Incinerator for industrial liquid wastes. T: lary Sr. 
428-433 of In Energy and the environment. (ed). 
Dayton, OH; American Institute of Chemical ie 76. 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF- 761016—. 

The design of a proposed incinerator facility for disposing of 
: uid industrial wastes is described. Regulations and concern for 

ects on sewers and on biological sewage treatment processes made 

it undesirable to dispose of these wastes in landfills or sewers. (LTN) 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


54757 (NTIS/PS—77/0353) Motorcycle safety, environmental 
effects, and performance studies (a bibliography with abstracts). 
Report for 1964-Apr 77. Adams, G.H. (National Technical Informa- 
tion Service, Springfield, Va. (USA)). May 1977. 104p. NTIS 
PCNO1/MF N01. 

Supersedes NTIS/PS—76/0194. 

The reports cited in this bibliography primarily are concerned 
with Petr esiow «=~ safety and pollution. These studies cover safety 
equipment and education, visual and visibility factors, noise, fuel 
consumption, engine performance, air pollution, vehicle design, tire 
and brake characteristics, and illuminating systems. Testing pro- 
grams are described for both machines and operators, underlining 
impact and peveg e crash data. Training programs are 
noted for drivers. Particular attention is given to accident preven- 
tion, safety helmets, and protective clothing. (This u 
raphy contains 99 abstracts, 21 of which are new entries to the 
previous edition.) 


ELECTRIC-POWERED SYSTEMS 


54758 (AD-A—038825) electric machines for 
ship propulsion. Final technical report 1 Apr 72—31 Dec 76. Kirtley, 
J.L. Jr.; Smith, J.L. Jr. (Massachusetts Inst. of Tech., Cambri 
(USA). School of ye 14 Feb 1977. Contracts N00014-75- 
C-0497;N00014-67-A-02! 8. 79p. NTIS PCAOS/MF AOl. 
Several superconducting ac machine concepts were studied 
for ship propulsion applications. These concepts evolved from previ- 
ous work at MIT on superconducting ac machines. The supercon- 
ducting machines considered were: (1) multipole, low-speed motors, 
(2) torque compensated motors, (3) <— Oa generator, (4) rotat- 
ing air-gap armature induction motor, (5) thyristor switched ac 
motors. The first four machine types were studied theoretically 
while experimental models were constructed of the last two. Prelimi- 
nary designs were completed for each of the five mahcines for an 
appropriate ship propulsion application. In addition a theoretical 
study of the refrigeration requirements for ac superconducting ma- 
chines was performed. 


54759 (N—77—17947) Results of baseline tests of the Lucas 
Limousine. Soltis, R.F.; Dustin, M.O.; Sargent, N.B. (National Aero- 
nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). Jan 1977. 29p. (NASA-TM-X—73609; E—9075). 
NTIS, PC A03/MF AOl1. 

Subm-Sponsored in Part by Erda. 

The Lucas Limousine, an electric vehicle, was tested to assess 
the state-of-the-art of ane vehicles. All tests were made without 
the regenerative braking system and were conducted at the 
vehicle weight of 7,700 tarp ore a 30 mph stop and go driving 
cycle the vehicle went 48.4 miles. The vehicle was able to accelerate 
to 30 mph in about 15 seconds with a gradeability limit of 16.5 
percent. As determined by coast down tests the road power and road 
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energy consumption for the vehicle were 2.92 kilowatts and 0.146 
kWh/mi, respectively, at 20 mph. At 40 mph the road power 
requirement was 11.12 kilowatts and the road energy requirement 
was 0.278 kWh/mi. The maximum energy economy measured 0.45 
ee ee ee aes ae ee ee See 

a at 50 mph. Over "Ges 30 call op tnd po driving 
cycle the energy economy was 0.92 kilowatt hours per mile. 


VEHICLE DESIGN FACTORS 


BODY AND CHASSIS 


pe Lp enh aL Aerodynamic forces on motor vehi- 
cles (citations from the NTIS Data Base). Report for 1964-Mar 77. 
Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, Va. (USA)). May 1977. 47p. NTIS PCNO1/MF NOI. 
Supersedes NTIS/PS—76/0283. See also NTIS/PS—77/ 

0340. 


Aerodynamic lift, drag, and sideforces exerted on moving 
motor wails os are investigated in these Government-sponsored re- 
search reports. Forces acting on passing vehicles as well as those 
acting under and around individual moving vehicles are reviewed. 
(This updated bibliography contains 42 abstracts, 9 of which are new 
entries to the previous edition.) 


54761 See on eee ae ong forces on motor vehi- 
cles (citations from the Engineering Index Data Base). Report for 
1970-Mar 77. Habercom, G.E. Jr. (National Technical Information 
we Springfield, Va. (USA)). May 1977. 90p. NTIS PCNO1/MF 
01. 

oie Supersedes NTIS/PS—76/0284. See also NTIS/PS—77/ 

Aerodynamic lift, drag, and sideforces exerted on moving 
motor vehicles are investigated in these reports gathered from 
worldwide literature surveys. Forces acting on passing vehicles as 
well as those acting under and around individual moving vehicles 
are reviewed. Methods for streamlining vehicle configurations for 
fuel conservation are suggested. (This updated bibliography contains 
83 abstracts, 13 of which are new entries to the previous edition.) 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 55015, 55016 


54762 Duel fuel system for internal combustion engine. Overton, 
D.L. US Patent 4,019,477. 26 Apr 1977. Filed date 16 Jul 1975. 6p. 

In addition to the gasoline-air mixing primary carburetor on 
an internal combustion engine, an auxiliary carburetor is provided 
for mixing air and alcohol, to thereby provide a substantial portion 
of the fuel-air mixture used by the engine during idle conditions and 
light-load conditions, while the primary carburetor provides an 
increasingly greater portion of the total fuel-air mixture during high- 
load moe nay The alcohol fuel-air mixture flows directly to the 
intake manifold, thus by-passing the throttle valve which controls 
the fuel-air mixture from the primary carburetor. The auxiliary 
carburetor is vacuum controlled. 


54763 Fuel injection timing control system for internal combus- 
tion engine. Hobo, N.; Enomoto, N.; Suzuki, Y.; Kawamoto, L; 
Iyoda, M.; Tsuzuki, Y.; "Sekino, K.; Nukata, H. (to Ni ppondenso Co., 
agg US Patent 4,019,478. 26 Apr 1977. Filed date 12 Sep 1975. 


A fuel injection timing control system is described. A fluid 
actuator having a fluid chamber contains a movable wall member, 
and the amount of pressure medium in the fluid chamber are con- 
trolled by elec ly Operated control valve means to cause 
the actuator to operate an os Aner for controlling the fuel injection 
timing of a fuel injection pump. In the control system, a control 
voltage is produced from at least a speed signal corresponding to the 
rotational speed of an engine and a fuel injection quantity signal 

g to the amount of fuel injected into the engine from a 
fuel aanelen pump, and this control —— is compared with a 
injection timing voltage corresponding to the fuel injection timing of 
Saeed net eee 
to actuate the ly operated control valve means so 
as to automatically control the fuel injection timing of the injection 
pump and thereby to obtain the optimum injection timing that suits 
the varying operating conditions of the engine. 


54764 


1974. tp. 

A device is described for rhe Be po the operation of a multicy- 
linder internal combustion eee one eae ot 
Goeindns dekan Gen cieinal eateution esl te wee of 
first and second ee eas © ee vai phase of 
operation. In the phase of operation all fuel and air is blocked by 


Apparatus for modifying an internal combustion engine. 
, A. US Patent 4,019,479. 26 Apr 1977. Filed date 6 Sep 
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a throttle valve from entering the inactive second group of <a. 
causing these cylinders to te in a vacuum environment. The 
throttle controlling the second group of cylinders in re- 
sponse to the operation of a throttle controlling the group of 
cylinders. In an alternative embodiment, the throttle of the second 
group of cylinders is kept slightly open during the first phase of 
operation to provide just enough fuel and air to the second group of 
cylinders to provide power to turn the pistons in the second grou Ged 
cylinders and reduce the potential drag forces to the active t 
group of cylinders. 


54765 Fuel injection systems. Lakra, P. (to C.A.V. Ltd.). US 
Patent 4,019,481. 26 Apr 1977. Priority date 7 Mar 1975, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

A fuel injection system includes a piston movable within a 
bore to displace fuel through a fuel outlet. Fluid under pressure can 
be admitted to the other end of the bore by way of a valve means to 
effect movement of the piston to displace fuel and when the valve 
means is closed a further valve means can be opened to permit the 

jiston to move in the opposite direction. The valve means and the 

valve means are actuated by a control pressure generated by 

a stack of piezo-electric crystals. The valve means includes a plural- 

ity of pressure balanced pistons and when the stack of crystals is de- 
energized the valve means is in the closed position. 


54766 Fuel separator. Pugliese, R.J. US Patent 4,019,482. 26 
Apr 1977. Filed date 5 Feb 1976. 6p. 

A fuel separating device is adapted to be connected between a 
carburetor and the intake manifold or integrally built into the intake 
manifold of an internal-combustion engine for removing excess fuel 
from the fuel-air mixture provided by the carburetor. The device 
comprises a housing having upper and lower chambers that are 

ted by a plate having a plurality of upright tubular members 
which perth cat an the upper chamber to the lower chamber. The 
device has an inlet port communicating the upper chamber to the 
outlet of the carburetor and an outlet port which communicates the 
lower chamber to the inlet of the manifold such that a fuel flow 
passage is provided for directing the fuel-air mixture from the 
carburetor to the manifold, while excess fuel droplets carried by the 
mixture are deposited at the bottom of the upper chamber. Means 
are provided for drawing off the excess fuel and returning it to the 
fuel supply tank. 


Fuel system for multicylinder engines. Konomi, T.; 
Nurita, J.; Masuda, T. (to Toyota Jidosha Kogyo Kabushiki Kaisha). 
US Patent 4,019,483. 26 Apr 1977. Priority date 7 Nov 1973, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

In a multicylinder internal combustion engine a cylindrical 
member is located downstream of a carburetor, with the cylindrical 
member disposed parallel to a vaporizing barrel of the carburetor 
and arranged downstream of the vaporizing barrel. A deflector plate 
for changing the stream of a fuel-air mixture is provided at a 
downstream position of the cylindrical member. Further, a cylindri- 
cal member with a deflector plate is disposed in the downstream of 
the primary vaporizing barrel of a duplex carburetor, and a cylindri- 
cal member with a slant port is disposed downstream of the second- 
ary vaporizing barrel. 


54768 Motor ignition system with magnetically selectable gas 
discharge devices. Siegle, G. (to Robert Bosch GmbH). US Patent 
4,019,486. 26 Apr 1977. Priority date 16 Nov 1973, German, Federal 
— of (F. . Germany). 8p. 

A magnetic field, such as produced by a surrounding coil, 
lowers the breakdown voltage of a gas discharge device in series 
with a spark plug so that the ignition voltage with preferentially go 
to that plug rather than to others in series with gas discharge 
devices having no field. The switching of the field-produc- 
ing coils of the gas discharge devices in accordance with the firing 
cycle of an may be produced by a transistor switching circuit 
excited by a simple rotary electric timing device that also times the 
ond. ten, 4 oe Gaekings Sites Os Sh een beers 

an elongated cu anode and rodlike cathode, which can also 
pe ecg arming sealing tube, centered within the anode. Gas 
——_— devices for this system are shown in U.S. Pat. No. 

395 951,144 to the same assignee. 


EMISSION CONTROL 


54769 Catalytic reactor for automobile. Vroman, W.R. (to 
Corp.). US Patent 4,020,539. 3 May 1977. Filed date 24 


Chrysler 
> 4 

catalytic reactor of oval cross section consists of a - 
ly cylindieal catalytic clamped between paired 
shells and spaced from them by a mesh su; that extends 
the oval periphery of the substrate and 
axially opposite end to pores 9 


and housing are pref 3 


locating 
ly interlocked by one or ae pairs of 
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inwardly opening channels of the housing having portions of the 
mesh support confined inside, each pair being spaced axially by a rib 
of the housing projecting into the mesh support. The housing has 
axially endwise converging cam portions adjacent and axially end- 
wise of the opposite ends of the substrate to engage the locating 
projections and center the assembled substrate and mesh support 
within the housing during manufacture of the reactor. 


NITROGEN OXIDES 


54770 Catalytic composite for treating exhaust gases from 
internal combustion engine. Brennan, J.F. (to UOP Inc.). US Patent 
4,020,013. 26 Apr 1977. Filed date 20 Oct 1975. 4p. 

A catalytic composite of a high surface area refractory inor- 
ganic oxide containing rhodium and ruthenium impregnated on it in 
a weight ratio of from about 1:1 to about 2 : 1. The rhodium 
comprises from about 0.02 to about 0.10 wt. % of the catalytic 
composite. The catalytic composite is particularly useful in the 
treatment of exhaust gases to convert nitrogen oxides to nitrogen. 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 54766 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 54762 


MATERIALS 


REFER ALSO TO CITATION(S) 53605 


METALS AND ALLOYS 


(ORNL—5270) Liquid Metal Fast Breeder Reactor Mate- 
rials Development Program. Quarterly progress report for period 
ending December 31, 1976. Peterson, S. yo .). (Oak Ridge Nation- 
al Lab., Tenn. (USA)). Apr 1977. Contract W-7405-ENG-26. 225p. . 
( + five sections of this report are abstracted separately. 
GH 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 53946, 54029, 54789, 54832 


54772 (AD-A—038354) Development of a production process for 

cylinders from mixtures of spherical powders of high strength 
titanium alloys and beryllium. Final report for program II. Loewen- 
stein, P. eg wy Corp., West Concord, Mass. (USA). Nuclear 
Metals Dy). A 1971. Contract DAAG46-71-C-0076. 36p. (NM— 
2400.2). NTIS, A03/MF A0O1. 

Microquenched spherical powders of Ti-6A1-6V-2Sn and of 
beryllium were produced by the Rotating Electrode Process. Two 
approaches were used in order to develop a fabrication process for 
6-inch od x 1/2-inch wall tubular shells, from the titanium alloy as 
well as from a mixture of 90v/oTi alloy with 10v/oBe. The first 
approach, which proved unsuitable, consisted of a consolidation- 
upset-forging-cupping sequence. The second approach consisted of a 
direct single step extrusion in c opper cans. It was shown that a 
minimum reduction in area of 6:1 is required to obtain sound 
structures and high strength. Two billets for the production of full 
size tubular shells were prepared. 


54773 (AD-A—038848) Warm-die-forming of beta titanium alloy 
strip. Final report. Arnold, S.V.; Doyle, P.J. (Army Materials and 
Mechanics Research Center, Watertown, Mass. (USA)). Dec 1976. 
24p. (AMMRC-TR—76-41). NTIS PCA02/MF AOI. 

Continuous strip of Ti-83Mo-8V-2Fe-3A1 was investigated for 
possible application in the nose cap for the main rotor blade of the 
Heavy Lik Helicopter as part of the Advanced Technology Compo- 
nent Program. Aging response of strip solutionized in a continuous 
vacuum annealing furnace and subsequently cold rolled was deter- 
mined as iootions of time and temperature for several levels of cold 
reduction. Tensile and fatigue —— of strip produced by select- 
ed practices were measured. Feasibility of creep forming solution- 

-and-cold-rolled strip to nose cap contours during aging was 
explored. Warm die forming and aging of strip to those same 
contours was demonstrated. 


54774 (LA-UR—77-397) Use of a microcomputer-based data ac- 
quisition system to improve process control in an electron beam 
welding machine. Casey, H.; Flick, F.; Vigil, V. (Los Alamos Scien- 
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tific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 18p. 
(CONF- 77031 1—1). . NTIS, PC A02/MF A0O1. 

From WESTEC 77 conference; Los Angeles, California, 
United States of America (USA) (14 Mar 1977). 

As pet of 0 pegs SS Se ee 
equipment, a micro-computer-based ag ho cag system has been 
built and interfaced with a Hamilton W-2 machine. This 
presentation will review the design and performance of the system. 
The practical application of this and similar systems for improved 
process control will be discussed. Data will be presented relating to 
the significance of process parameter variations (as monitored by the 
pen yo ogee system) on weld geometry and the 
we 


54775 (ORNL—5270, pp 1-86) Steam generator materials devel- 
opment. Apr 1977. 

In Liquid Metal Fast Breeder Reactor Materials Develop- 
— — Quarterly progress report for period ending Decem- 
ber 31, 1976. 

Topics covered include: steam-side/water-side corrosion—the 
corrosion of vacuum-arc-remelted 2'/, Cr-1 Mo steel —_ superheated 
steam; weldability; mechanical and rupture behav- 
ior, heat-to-heat variation, thermal aging effects, the effect of 
sodium, and interim analysis of the creep strain-time characteristics 
of annealed and isothermally annealed 2'/, Cr-1 Mo steel; and 
nondestructive testing. 41 rd 13 tables, 50 refs. (GHT) 


54776 (ORNL—S5270, pp 127-149) Joining technology develop- 
ment. Goodwin, G.M.; Brinkman, C.R. Apr 1977. 

In Liquid Metal Fast Breeder Reactor Materials Develop- 

aoe —— Quarterly progress report for period ending Decem- 
r 31, 1976. 

Joining technology development is covered. Topics covered 
include: welding development and mechanical testing of weldments 
for stainless steel components; high-tem structural design 
data for austenitic stainless steel weldments; hardfacing development 
for valves and bearings; and basic welding and 
phase behavior of 16-8-2 welds. 11 figs, 8 tables, 9 refs. (GHT) 


54777 (ORNL—5270, pp 151-201) Piping and fitting develop- 
ment. Goodwin, G.M. Apr 1977. 

In Liquid Metal Fast Breeder Reactor Materials Develop- 
ment Program. Quarterly progress report for period ending Decem- 
ber 31, 1976. 

Fabrication methods for producing large diameter (0.9-1.3 m) 
thin wall (13 mm) austenitic stainless steel piping and fittings for 
LMFBR primary and secondary sodium loop applications are dis- 
cussed. Rolled-and-welded pipe, centrifugally cast-and-worked pipe, 
and welded-and-worked pipe are covered. Fittings, including clam- 
shell forged-and-welded elbow, and continuously hot-zone-bent 
elbow are also covered. 30 figs, 6 tables, 25 refs. (GHT) 


54778 (ORNL/TM—5741) Importance of billet microstructure 
in the hot extrusion of 2% Ti-Hastelloy N. Braski, D.N.; McDonald, 
R.E. (Oak Ridge National Lab., Tenn. (USA)). May 1977. Contract 
W-7405-ENG-26. 19p. Dep. NTIS, PC A03/MF AOI. 

The successful hot extrusion of billets of Ti-Hastelloy N (13 
percent Mo, 7 percent Cr, 2 percent Ti, 0.06 percent C, 87.94 
percent Ni) into tube shells and followed by cold drawing into 19- 

mm-OD (0.75-in.) tubing depends largely on the billet microstruc- 
ture. It was imperative that the preheat annealing treatment given 
directly before hot extrusion be desi: to uniformly dissolve most 
of the MC-type carbide particles. A 101.6-mm-diam x 304.8-mm-long 
(4.x 12-in.) billet required a preheat of 4 hr at 1533°K. 


54779 Pre of eutectic superalloys by EFG. Hurely, G.F.; 
Marr, N.W. (Mobil Tyco Solar Energy Corp., Waltham, MA). pp 
263-272 of In Conference on in situ composites. II. Jackson, M. 
(ed.). Lexington, MA; Xerox Individualized Publi (1976). 

From 2. conference on In Situ composites (CISC-II); 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A program to establish the feasibility of producing airfoil- 
shaped bars of eutectic superalloys by means ag ae the 
film-fed growth (EFG) method was carried out. Three coed 
delta, y/y' + delta, and a Co-TaC alloy containing Ni and 
selected for the investigation. These eutectic alloys, in sett to 
those ee by this method, were reactive toward 
known die ma so that development of a new die material was 
an essential task in the investigation. 


54780 Concentration of elements on the lamination 
surface of sheet .S.; Ivashchenko, Y.N.; 
a V.G.; Mil'man, Y.V.; Rachek, A.P.; Trefilov, V.L,; 
Cherepin, V.T. (Institute of Materials Science Problems). Sov. Phys. - 
Dokl. (Engl. Transl.); 22: No. 1, 41-43(Jan 1977). 

The molybdenum alloy MT and other molybdenum alloys 
containing small quantities of additive elements were studied after 
various forms of rolling reduction and heat treatment. Auger elec- 
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ee ole ae , was used to determine 
the impurity depth-distribution curves.(AIP). 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 54903 


— (BNL—22435) Phase diagram information for processing 
of superconductors. Dew-Hughes, D. (Brookhaven National Lab., 

— N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 8p. (CONF- 
| . NTIS, PC A02/MF AO1. 

, orkshop on application of phase diagrams in metal- 

lurgy ib 


ee Maryland, United States of Amer- 
ica (USA) ( (10 Jan 1 
"various superconducting compounds with 


potentially sty figh cnt critical temperature (greater than 20K) is discussed. 
Phase diagrams of Nb—Al—Ge, Nb—Sn—Cu, and Nb—Ge—Cu 
are given. (GHT) 


54782 (LBL—5401) Nickel-free Fe-12Mn-0.2Ti alloy steel for 
cryogenic applications. Hwang, S.; Jin, S.; Morris, J.W. Jr. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 1976. 
Contract W-7405-ENG-48. lip. (CONF-760804—9). Dep. NTIS, 
PC A02/MF AO1. 

From 4. international conference on strength of metals and 
alloys; Nancy, France (30 Aug 1976). 

A nickel-free Fe-12 Me-0. 2 Ti alloy steel was investigated for 
cryogenic applications. The systematic control of the grain size and 
the microstructural distribution of the retained y phase was made 
through a + y heat treatments in combination with mechanical 
working. Substantial improvements of important low temperature 
mechanical properties were obtained by these processings. Our 
results indicated a good possibility of developing a new, inexpensive 
cryogenic steel. 


54783 Resistance of a directionally solidified gamma/gamma 
prime-delta eutectic alloy to recrystallization. Tewari, S.N.; Scheuer- 
mann, C.M.; Andrews, C.W. (Lewis Research Center, Cleveland). 
pp 191-200 of In Conference on in situ composites. II. Jackson, M.R. 
(ed.). Lexington, MA; Xerox Individualized Am ny or 

From 2. conference on In Situ composites ISC-II); Lake 
George, New York, United States of America tes (2 Sep 1975). 

See CONF-7509185—. 

A lamellar nickel-base_ directionally-solidified eutectic 
gamma/gamma prime-delta alloy has potential as an advanced gas 
turbine blade material. The microstructural stability of this alloy was 
investigated. Specimens were plastically deformed by uniform com- 
pression or Brinell indentation, then annealed between 750 and 1120 
C. Microstructural changes observed after annealing included 
pene prime coarsening, pinch-off and spheroidization of delta 
amellae, and my oy of an unidentified blocky phase in surface 
layers. All but the first of these was localized in severely deformed 
regions, suggesting that microstructural instability may not be a 
serious problem in the use of this alloy. 


54784 So ee nee ees oe Saat OD Semaee shy on 

properties and structure of directionally solidified by? es eutectic. 

Gray, H.R.; Sanders, W.A. (Lewis Research Center, Cleveland). pp 

201- 10 of In Conference on in situ composites. II. Jackson, MR 

(ed.). : cy MA; Xerox Individualized Publishin, SOM. Lak 
From 2. conference on In Situ composites ec 

George, New York, Ui United States of America (USA) (2 Sep’ 1975) 
See CONF-7509185— 


Tensile and stress rupture properties at 1040°C of a 
cycled material were essentially equivalent to as- roperties. 
The tensile ductility and rupture ductility at 760°C of of thermally 
cycled y/y' - delta were des essentially equivalent to as-grown 
ductilities. The tensile strength at 760°C was about 8 percent lower 
than that determined for as-grown y/y’' - delta. The rupture life at 

760°C appeared to have been slightly decreased by thermal cycling, 
although the scatter for as-grown pete prevented a firm con- 
clusion that thermal ee is detrimental. Thermal cycling resulted 
in gamma prime coarsening and Widmanstatten delta precipitation in 
the gamma phase. An unidentified precipitate, presumably Foy 
ny was observed within the delta phase. The alloy exhibited a 
oxidation-erosion weight loss rate during thermal cycling in the 
ra 0.3 burner rig. 


under 
ture reinforced superalloys. Woodford, D. vA 
211-221 of In Conference on in situ composites. II. Jackson, MR 
(ed.). Losngran, MA; Xerox Individualized Publishin nae 
2. conference on In Situ composites (CI ; Lake 

Gia rome York, United States of America (USA) (2 oy 1975). 

See CONF-7509185—. 

Results are reported on the effect of temperature cycling on 


—- strength of two representative fiber 
— and several non-composite aeneee. 
Spvebeed temperature cycling coir fend 


eutectic 
tests mainly 
although no qualitative 
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differences were detected between these tests and those involving 
prior cycling and subsequent rupture. The of the cycle was 
identified as an important parameter and, for nickel base eutectic, 
NiTaC-13, there appeared to be a critical period for maximum 
degradation. An initial increase in strength and subsequent decrease 
with temperature cycling observed in this alloy and a cobalt base 
eutectic is explained in terms of a competition between deformation 
precipitate coarsening or recovery processes and initial 

strain hardening. The cyclic deformation necessary to promote this 
behavior may arise from the thermal expansion mismatch between 
matrix and fibers as in fibrous composites, or may be caused by bulk 
strains resulting from differential temperatures through the thickness 
when the material is rapidly heated and cooled down. Thus, conven- 
tional superalloys subjected to repeated thermal shocks, may show a 


54786 ete ee ey Ses 
carbide reinforced directionally solidified cobalt-base eutectic alloy. 
Kim, Y.G. (Lewis Research Center, Cleveland). p; aes te In 
Conference on in situ composites. II. Jackson, M.R. ted). 

MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A nominal composition of Co-15Cr-20Ni-10.5 Hf-0.7 C 
(“NASA-HAFCO-11") was directionally solidified at 0.8 cm/hr 
growth rate to produce aligned HfC in a cobalt matrix alloy. The 
aligned HfC fibers were present as rod and plate types. The diameter 
of the aligned fibers was about 1 micron, with volume fraction in the 
range of 11 to 15 percent. The growth direction of the fibers was 
parallel to the [100]. The NASA-HAFCO-11 alloy was subjected to 
thermal cycling between 425° and 1100°C, using a 2.5 minute cycle. 
No microstructural degradation of the HfC fibers in the alloy was 
observed after 2500 cycles. 


54787 Segregation in a plane front solidified hig tw alloy. 
Gigliotti, M.F.X.; Henry, M.F. (General Electric Co. henectady, 
NY). pp 253-261 of In Conference on in situ composites. II. Jackson, 
MLR. (ed.). Lexington, MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

Plane front solidified y/y'-MC alloys exhibit long-range vari- 
ations in composition along the growth direction (segregation). This 
chemical segregation was found to be due to ‘normal freezing,” a 
slow growth rate allowing complete mixing in the liquid, and the 
alloy having a freezing range. As such, it is not unique to y/y'-MC 
alloys, but occurs in any in situ composite alloy system that has a 
freezing range. Since the “eutectic trough” in 9-element space is a 
function of matrix alloy composition, segregation of the matrix alloy 
causes variations in the amount of MC reinforcing phase. The 
eutectic and matrix alloy variations were identical and could be fit to 
Pfann’s analysis of normal freezing. Stress rupture roe roperties are 
affected by segregation, with the stress rupture life of high-fraction 
solidified specimens less than that of low-fraction solidified speci- 
mens. However, recognizing that each position in an ingot is essen- 
tially a unique alloy, families of Larson-Miller curves can be generat- 
ed for various values of g, each curve having little scatter in the 
data. 


54788 Effect of alloy additions and solidification rate on struc- 
tures and properties of cobalt base-TaC eutectics. Walter, J.L. pp 273- 
283 of In Conference on in situ composites. II. Jackson, M.R. (ed.). 
Lexington, MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

The elements Ni, Cr, and W were added to the eutectic Co-20 
wt% TaC to determine their effect on maximum rate of solidifica- 
tion, ingot structures, TaC morphology, and stress rupture 
ties. Cr from 0 to 5% aad © wea from {iil} 
oriented trifoils in the ColONi-20TaC alloy to [110] oriented blades 
. Wat oriented whiskers in the CoNi(SCr)-20TaC alloy. Addition 
° 


function of solidification rate in alloys with less than 5% Cr. Both 
elements increase the freezing e of the eutectic alloys and 
thereby decrease the maximum solidification rate at which cells 
form. The increase in AT is much less for W than for Cr. The 
combination of high W and solidification rates above 0.64 cm/hr 
produce the greatest stress rupture life. At a solidification rate of 2.5 
cm/hr, the eutectic alloy ColONi20W-20TaC had a stress rupture 
life exceeding 2500 hrs at 1066°C and 172.3 MN/m?%, 100 times 

of the highest Cr alloy solidified at 0.64 cm/hr, its maximum 
For maximum solidification rate and maximum strength, only 
ments like W, that do not increase the freezing range, should 
added to the CoNi-20TaC eutectic. 
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54789 Modification of fibrous morphology in the Cd—CuCd; and 
eutectics additions. Haour, G. (Geneva Re- 


Mg—Mg:Si by 
search Center); Rutter, J.W. pp 319-326 of In Conference on in situ 
composites. II. Jackson, M.R. (ed.). Lexington, MA; Xerox Individ- 
ualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
rae eae, Sees t States of America (USA) (2 Sep 1975). 


A study of the microstructural changes caused by ternary 
additions to two directionally solidified eutectics, Cd-CuCds and 
Mg-Mg;Si, was carried out using the technique of selective sublima- 
tion to reveal the eutectic morphology. The mechanism by which 
the observed modification of the eutectic structure occurs is thought 
to be the same in both systems studied. By electron microprobe 
analysis, it was found that the third component, Zn or Pb, was 
present with much larger concentrations in the intermetallic phase 
than in the matrix phase. Thus, the third component is preferentially 
rejected by the matrix phase during freezing and the liquid adjacent 
to the matrix pe: may become undercooled as a result. Branching 
of fibers and formation of plates are believed to be responses to this 
undercooling. The presence of some branched rods and plates in 
Mg-Mg:Si specimens without ternary additions is thought to be due 
to residual amounts (0.02 weight percent maximum) of lead present 
in the starting materials. The occurrence of a fiber to plate modifica- 
tion with the addition of a suitable ternary component in the eutectic 
systems studied indicates that some degree of control over the 
microstructure of such eutectics is possible with suitable alloying. 


54790 Structural perfection of directionally solidified lamellar 
eutectics. Attallah, T.; Gurzleski, J.E. (McGill Univ., Montreal). pp 
327-339 of In Conference on in situ composites. II. Jackson, M.R. 
(ed.). Lexington, MA; Xerox Individualized Publishin te 

From 2. conference on In Situ composites (CISC- II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

The mechanisms for the formation of faults in lamellar eutec- 
tics are reviewed, and it is postulated that faults play several roles in 
eutectic freezing with their exact importance depending on the 
specific alloy system and the growth conditions. Faults are not the 
cause of lamellar spiralling although they are necessary for it to 
occur. Lamellar spiralling is found to occur only when the crystallo- 
graphic orientations of the two eutectic phases lead to a growth 
component normal to the lamellar plane, and although some systems 
such as Pb-Sn normally spiral it is possible for them to achieve 
orientation relationships where no spiralling occurs. 


Self-consistent theory of steady-state lamellar solidifica- 

eutectic systems. Nash, G.E.; Glicksman, M.E. (Naval 

Research Lab., Washington, DC). pp 341-352 of In Conference on in 

situ composites. II. Jackson, M.R. (ed.). Lexington, MA; Xerox 
Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

The potential theoretic methods developed recently at NRL 
for solving the diffusion equation are applied to the free-boundary 
problem describing lamellar eutectic solidification. Using these tech- 
niques, the original boundary value problem is reduced to a set of 
coupled integro-differential equations for the shape of the solid/ 
liquid interface and various quantities defined on the interface. The 
behavior of the solutions is discussed in a qualitative fashion, leading 
to some interesting inferences regarding the nature of the eutectic 
solidification process. Using the information obtained from the anal- 
ysis referred to above, an approximate theory of the lamellar-rod 
transition is formulated. The predictions of the theory are shown to 
be in qualitative ent with experimental observations of this 
transition. In addition, a simplified version of the general integro- 
differential equations is developed and is used to assess the effect of 
interface curvature on the interfacial solute concentrations, and to 
check the new theory for consistency with experiment. 


54792 Structure and superconducting properties of some lamellar 
eutectic alloys. Favier, Rs J. (Centre des Materiaux de l’Ecole des 
Mines, Paris); Turpin, M.; ee Se Baixeras, J.; Petipas, G.; 
Labulle, B. pp 419-424 of In ference on in situ composites. II. 
Jackson, M.R. (ed.). Lexington, MA; Xerox Individualized Publish- 
ing (1976). 

From 2. conference on In Situ composites (CISC-ID; Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

Certain properties of lamellar eutectics of regular structure 
have been studied. The following three systems Pb-Sn, In2Bi-In and 
AuSn,-Sn were chosen. The samples, which were solidified in the 
form of bars (AuSn,-Sn) or in the form of ribbons of around 20 um 
thick (Pb-Sn and In2Bi-In) contained fault-free zones of between 50 
to 100 lamellae. Monograin samples of Pb-Sn (with a diameter of 5 
to 10mm) have also been fabricated in order that magnetization 
measurements with respect to the temperature and the applied field 
could be made. The crystallographic orientation relationships be- 
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tween Pb and Sn in the ribbons of Pb-Sn have been determined: also 
those for InoBi in the ribbons of In2Bi-Tn(Bi). For Pb-Sn, they are 
different to those generally found in bulk samples. 


54793 Structures and thermoelectrical properties of directionally 
solidified Au—PbTe eutectic. Djerassi, H. (CEN, Saclay, France); 
Beauvais, G.; Lesoult, G.; Racek, R.; Fortier, D.; Turpin, M.; 
Albany, H.J. pp 441-449 of In Conference on in situ composites. Il. 
an M.R. (ed.). Lexington, MA; Xerox Individualized Publish- 
ing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A composite material of gold and lead-telluride has been 
prepared by unidirectional solidification of a pseudo binary eutectic 
mixture. The eutectic microstructure consists of an array 
of gold fibres in a PbTe matrix. The interfibre i ibda has 
been controlled over the range, 1.6 to 8 ‘ thermoelectric 
power a, the Hall coefficient R/sub H/ the electrical resistivity 
rho have been measured for various interfibre spacings over the 
temperature range, 8 and 300 K. They are found to be dependent on 
the spacing lambda. 


54794 Phase transitions under shock-wave loading. Duvall, G.E.; 
Graham, R.A. (Washington State University, Pullman, Washington). 
Rev. Mod. Phys.; 49: No. 3, 523-579(Jul 1977). 

First-order polymorphic, second-order, melting, and freezing 
transitions induced by shock-wave loading are reviewed. Compre- 
hensive tabulations of the experimental observations are 
and materials that have been subjected to in-depth study are re- 
viewed in more detail. Theories of the mechanics, thermodynamics, 
kinetics, and shear strength of shock-loaded materials are described 
and experimental techniques are briefly reviewed. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 53946, 54441, 54480, 54481, 
54482, 54568, 54775, 54782, 54785 


54795 (AD- a Research toward developing an under- 
standing of on mechanical properties of titan- 
ium alloys. Final codeaeal cae: peas 74-Aug 76. Sommer, A.W.; 
Creager, M. (Del West Associates, Inc., Woodland Calif. 
(USA)). Jan 1977. Contract F33615-74-C-5107. 226p. NTIS, PC 
Al1/MF AOl1. 

Research was conducted during this effort to define the 
relationship(s) between mechanical properties and 
texture development in three commonly used alpha + gamma Ti 
alloy compositions. Texture development was monitored during the 
conversion of production ingot stock to one quarter inch thick rolled 
plate as a function of thermomec! processing. The three alloy 
compositions were 6Al-4V Ti ELIGrade, 6Al-4V Ti Standard 
Grade, and 6A1-2Sn-4Zr-6Mo Ti. Sufficient quantities of one specific 
textural type, basal transverse, were produced for ail three composi- 
tions to permit extensive mechanical and fracture ae 
room and elevated temperature as a function of product orient 
Material properties evaluated were elastic modulus, monotonic 
stress—strain behavior, cyclic stress—strain behavior, notched and 
unnotched fatigue, and fracture toughness (Resistance Curves). 


54796 (LBL—4920) Influence of aluminum and aluminum plus 
silicon additions on the mechanical of AISI 4340 steel. 
Bhat, M.S. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Feb 1977. Contract W-7405-ENG-48. 21p. (CONF-760398— 
1). Dep. NTIS, PC A02/MF AO1. 

From WESTEC 1976; Los Angeles, California, United States 
of America (USA) (8 Mar 1976). 

The softening which occurs on tempering AISI 4340 steel is 
shown to be retarded by additions of aluminum or com of 
aluminum and silicon. The "500°F embrittlement” phenomenon in 
AISI 4340 steel occurs at higher tempering temperatures in md 
presence of aluminum and aluminum plus silicon in the steel. Signifi 
cant improvements in the fracture toughness of low/medium ay 
heat treatable steels are ible without a loss in strength throu dace 
aluminum or aluminum plus silicon additions. 


54797 (N—77—17431) Problems associated with attaching strain 
gages to titanium alloy Ti—6Al—4V. Jenkins, J.M.; Lemcoe, M.M. 
(National Aeronautics and Space Administration, Edwards AFB, 
Calif. (USA). Dryden Flight Research Center). rw se 19p. 
(NASA-TM-X—56044; H—970). NTIS, PC A02/MF Ai 
Weldable strain gages have shown excellent high tmp temperature 
characteristics for supersonic cruise aircraft application 
spotwelding attachment method, however, has resulted in ae 
reductions in the fatigue life of titanium alloy (Ti—6Al—4V) fatigue 
specimens. The reduction is so severe that the use of weldable strain 
es on operational aircraft must be prohibited. The cause of the 
‘atigue problem is thought to be a combination of the microstructure 
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> pve in the material caused by spotwelding and the presence of 
he ge of the strain gage. Brazing, plating, and plasma spraying 
were ieee sere as substitutes for spotwelding. The attachment of a 
flangeless gag —. spraying provided the most improvement 
in rs fatigue life of the titanium. 


54798 = pp 87-126) Alternate LMFBR structural 
materials. Apr 19 

In Liquid Maetal Fast Breeder Reactor Materials Develop- 
ment —- Quarterly progress report for period ending Decem- 
ber 31, 1976. 

Development programs for alternate LMFBR structural ma- 
terials are reviewed. Topics covered include: advanced ferritic 
alloys development, creep and stress rupture, a results, welding 
development, elevated temperature properties; alloy 800 develop- 
ment, materials characterization, and the role of tertiary creep. 12 
tables, 13 figs., 14 refs. (GHT) 


(SAND—75-8030) Electroforming of a throat nozzle os a 
combustion facility (NASA Langley Reimbursable Program). Di 
J.W.; Johnson, H.R. (Sandia Labs., Livermore, Calif. (USA)). Dec 
1976. Contract E(29-1)-789. 39p. Dep. NTIS $4.00 
pecial procedures were developed and then utilized for 
i - nickel over channels of a throat nozzle section of a NASA 
gley combustor facility. When tested hydrostatically, the part 
failed in the stainless-steel substrate and not at the interface between 
the plating and substrate. The procedures used for plating the part 
are detailed as are high-temperature property data which show that 
the part can withstand lon; — high-temperature exposure with- 
out raffering degradation of the plated bond. 


54800 (SAND—77-0308) Short-time tensile properties of type 
316 stainless steel from 0.6T/sub m/ to 0.9T/sub m/. Marion, R.H. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1977. Contract 
EY-76-C-04-0789. 16p. Dep. NTIS, PC A02/MF AO1. 

The mechanical properties of Type 316 stainless steel have 
been studied at temperatures from 760°C (1400°F) to 1204°C 
(2200°F) on the Short-Time High Temperature Mechanical Testing 
Facility. The results demonstrate that reasonable tensile behavior is 
retained at temperatures approaching the melting point if the strain 
rate is high enough. 


54801 (SU—326P28X7) Subgrain refinement strengthening. Fifth 
quarterly progress report, October 1, 1975—December 31, 1975. 
(Stanford Univ., Calif. (USA). Dept. of Materials Science and Engi- 
neering). 1975. Contract EY-76-S-03-0326-038. 2lp. Dep. NTIS, PC 
A02/MF AO1. 

Torsion and strain-rate-change compression testing of Ni- 
monic PE-16 and types 316 and 321 stainless steel alloys was 
completed. The stress-strain curves in torsion at 500, 700, and 900°C 
for a constant strain rate (6.0 x 10~* s~' equivalent strain rate) were 
determined. The dislocation and subgrain structures which were 
developed at the different stress levels encountered during testing 
are under evaluation by TEM. Subgrain size measurements will be 
compared to measurements obtained from previous tests performed 
on similar materials by other investigators. Compression testing of 
the three alloys is currently under way. Initial data from the strain 
rate change compression tests are included. (DLC) 


54802 Effect of residual elements on fracture 

creep ductility of type 308 stainless steel weld metal. Stic 
King, R.T.; Goodwin, G.M. (Oak Ridge National Lab., 
Mater. Technol.; 245-250(Jul 1975). 

Previous studies had shown that conventional type 308 stain- 
less steel weld metal can have low creep ductility (<1 it total 
elongation) at 650 deg C. This paper demonstrates that the low 
ductility results from internal cracks that develop at austenite-sigma 
aod boundaries and propagate under the test conditions. The sigma 
ag is formed from ferrite present in the as-deposited weld metal. 

308 stainless steel weld metal containing controlled amounts of 
the residual elements B, P, and Ti also contains sigma — ~ 

boundary cracking has not been observed even after 5000 

controlled residual element weld metal is si tly oe 
ductile (<10 percent total elongation) than the cuuventianas weld 
metals for which data are available. 


54803 Mechanical properties situ composites. Lawley, A. 
(Drexel Univ., Philadelphin) pp “S1-43 of In Conference on in situ 
composites. Il. Jackson, MR. ted ed.). Lexington, MA; Xerox Individ- 
ualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See yon a arena 

The general features of tensile, c fatigue, sored t 
loading of in situ composites are reviewed ed. Observed and feted 
mechanical behavior is compared and property levels yn sae ya and 

interpreted in terms of the underlying microstructure and mecha- 

nisms of strengthening. This approach provides both a basis and a 
perspective with which to assess the major advantages and limita- 


and 
er, J.0.; 
. J. Eng. 
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tions of in situ composites and to compare performance with that of 
synthetic composites and other advanced structural materials. 


54804 Hot —_ peers and deformation reponse of a y(Ni)/ 

y'(NisAD—S(NisNb) eutectic composite. Bertorello, H.R.; Hertzberg, 
Rw. Kraft, R.W. P) 517-527 of In Conference on in situ compos- 
ites. II. Jackson, M.R. (ed.). Lexington, MA; Xerox Individualized 
Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

Three distinct regions of tensile, deformation and fracture 
behavior were observed in a 2.5 wt% Al y/y'-delta eutectic alloy as 
the testing temperature was varied. The major was an 
extraordinary ductility maximum at about 550°C. It was shown that 
this phenomenon is caused by the deflection of transverse cracks at 
the Sante grain boundaries when yielding occurs. This delamina- 
tion between eutectic grains caused by fracture of a yy’ eutectic grain 
boundary film leads to a distinctly different “wood-like” fracture 
surface morphology. Above 690°C to 926°C, yield and en 
strength values decrease while ductility increases slightly. Coopera 
ive twinning of both phases develops giving rise to block like 
deformation of the microstructure quite in parallel to the behavior 
observed previously in the y-delta system. 


54805 Micromechanical approach to the initiation of fiber frac- 
ture in some directionally solidified fibrous ites. Courtney, 
T.H. (Michigan Technological Engineering, Houghton). pp 529-537 
of In Conference on in situ composites. II. Jackson, M.R. (ed.). 
Lexington, MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A model is developed which estimates the additional stress 
components on the fiber, due to matrix slip, in directional compos- 
ites. Since the points of initiation of fiber fracture during tensile 
testing of a number of directionally solidified composites have been 
found to coincide with matrix slip bands, this model appears relevant 
to fracture in these materials. As a first step in the prediction of fiber 
stresses resulting from matrix slip, the model predicts a stress state in 
the fiber which deviates considerable from stress states predicted by 
a rule-of-mixtures approach in 3 If of composite deformation. 
Application of the model to fiber fracture in a (Ni,Cr)-TaC direc- 
tionally solidified eutectic predicts a more reasonable fracture stress 
for TaC than does the rule-of-mixtures approach. 


54806 Assessment of toughness and cracking in the heat-affected 
zone of light water reactor components. Kussmaul, K.; Ewald, J. 
(Univ., Stuttgart). pp 627-646 of In Third international conference 
on pressure vessel technology. Part II. Materials and fabrication. 
New York; American Society of Mechanical Engineers (1976). 

Basic investigations on the HAZ of component weldments 
ne testing of simulated samples have provided information on 
the possible decrease of toughness and/or the susceptibility to crack- 
ing due to the thermal-mechanical history of the component. The 
different steel types are classified according to the embrittlement and 
cracking behavior. Outstanding problems concerning the real lower 
bound toughness ies, and the significance with regard to the 
integral resistance of the component lead to a requirement for 
optimization of manufacturing processes and the introduction of new 
developments. In parallel with these aspects is the need to evaluate 
the real safety margin by applying additional testing concepts in the 
framework of a Water Reactor Safety Research Program on “Safety 
of Components.” 


of low-alloy steels. Eichhorn, F.; Hirsch, 
sen Schneiden; 28: No. 3, 86-89(1976). 12p. Dep. NTIS $3.50. 


It is examined whether the electrode melting rate and phe me 4 
speed can be increased and the overheating of weld seam and heat- 
op zone decreased by continuous supply of metal powder into 


| and high 
Nic eRe 3: 13 MnNiMo 


PHYSICAL PROPERTIES 

REFER ALSO TO CITATION(S) 54792, 54793, 54886 
54808 (IS-M—91) Generation of self-consistent 
functions 


for binary the Fe-Cu system as 
J.F.; Bailey, D.M.; Kubaschewski, O. ( 





NOV. 30, 1977 


Technische Hochschule Aachen (Germany, F. “4 Lehrstuhl fuer 
Metallurgie der Kernbrennstoffe und Theoretische Huettenkunde). 
1977. Contract ——- 20p. (CONF-770116—3). De. 
NTIS, PC A02/MF Ai 

From Workshop ¢ on application o1 phase diagrams in metal- 
lurgy and ceramics; Gaithersburg, Maryland, United States of Amer- 
ica (USA) (10 Jan 1977). 

The basic problem concerning the prediction of multicom- 
ponent phase equilibria by extra: os of binary Gibbs energy data 
is the development of good, self-consistent analytical descriptions of 
the temperature and composition dependences of the Gibbs energies 
of formation of the phases in the contributory binary systems. The 
general process for developing such Gibbs energy functions through 
combination of experimental thermodynamic data with experimental 
data concerning binary phase equilibria is illustrated by an analysis of 
a representative binary system, in this case the Fe-Cu system. 


54809 spin polarization in field emission from nickel: 
effects of surface adsorbates. Mueller, N. (Max-Planck-Institut fuer 
Plasmaphysik, Munich). Phys. Lett, A; 54: No. 5, 415-416(6 Oct 
1975). 

Spin poiarization of electrons field emitted from certain faces 
of more or less clean nickel is observed. The preferential spin 
direction is proved to depend on the crystal direction and on the 
adsorbate contamination of the face. 


54810 Specimen for evaluating the area of SACPS. Verhoeven, 
J.D.; Baker, H.H. (Ames Lab., IA). J. Mater. Sci.; 11: 388-389(1976). 


The preparation of an Al—Ge sample that has proven to be 
effective in evaluating the minimum area of selected area channelling 
patterns is discussed. (GHT) 


54811 Effect of a delita-phase stabilizer on the thermal diffu- 
sivity of plutonium. Lewis, H.D.; Kerrisk, J.F.; Johnson, K.W.R. (Los 
Alamos Scientific Lab., NM). pp 201-208 of Thermal conductivity. 
— P.G. (ed.). New York; Plenum Publishing Corp. 
1976). 

Thermal diffusivities of high purity plutonium and a delta- 
phase alloy containing 1.0 weight percent gallium were measured 
over the temperature range 20°C to 600°C. Measured diffusivity 
values of the high purity plutonium increased from about 0.011 cm?/ 
s at 20°C to 0.057 cm?/s at 550°C, while the diffusivity for the delta- 
plutonium alloy increased from about 0.040 cm?/s at 20°C to 0.065 
cm/s at 400°C. Thermal conductivities were calculated from mea- 
sured diffusivities for each type of sample using available specific 
heat and thermal expansion data. Thermal conductivities of the high 
purity plutonium samples showed a slight linear increase with tem- 
perature for each of the six allotropic crystalline forms. Values 
ranged from 3.2 W/m°C in the alpha temperature range to over 14 
W/m°C in the delta temperature range, and are consistently lower 
than predicted for a free electron metal. Conductivities calculated 
for the delta-phase alloy ranged from 8.6 W/m deg at 25°C to 16.8 
W/m deg at 400°C. The typical variation in L/L» over the tempera- 
ture range was 0.66 to 0.89 for the high purity plutonium and 1.18 to 
1.10 for the delta-phase alloy, where Lo is the Lorenz number from 
the free electron model, and L is calculated from the experimental 
conductivities. 


54812 Electron properties of amorphic and crystalline ytterbium 
films. Kuz’menko, V.M.; Mel’nikov, V.I.; Sudovtsov, A.I. (Khar’kov 
Physico-technical Institute, Ukrainian Academy of Sciences). Sov. 
Phys. - JETP (Engl. Transl.); 44: No. 4, 786-792(Oct 1976). 

The electron properties (electric conductivity, magnetoresis- 
tance and Hall effect) aan amorphous and crystalline ytterbium films 
are investigated at low temperatures. Some peculiarities are ob- 
served, especially a reduction of the resistivity of amorphous Yb 
films with decrease of their thickness. Information is obtained re- 
garding the number of carriers, and their mobility and mean free 
path in the films. The differences in the properties of amorphous and 
crystalline Yb are ascribed to a shift of the conduction band relative 
to the valence band. 


54813 Magnetostriction and thermal expansion of single crystals 
of the rare earth jum-dysprosium alloys. Nikitin, S.A.; Kim, 
D.; Chistyakov, O.D. (Moscow State University; Metallurgy Insti- 
tute, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. Transl); 
44: No. 4, 843-848(Oct 1976). 

The thermal expansion of single-crystal gadolinium-dyspro- 
sium alloys in a magnetic field is measured. The temperature depen- 
dence of the magnetostriction contributions to the thermal expansion 
is compared with that predicted by the theory in which isotropic 
two-ion exchange interactions and anisotropic one-ion magnetocrys- 
tal interactions are taken into account. It is found that the magnetos- 
triction contribution to the thermal expansion along the c axis is 
mainly due to exchange interaction and, along the a axis, to both 
exchange and rystal interactions. It is shown that the 
derivatives of the exchange parameters with respect to interatomic 
distances are anisotropic and depend nonlinearly on the dysprosium 
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concentration; an explanation of this ma 
Fermi surface in Gd/sub 1 - x/Dy/sub 


depend linearly on the dysprosium concentration in accordance with 
the predictions of the one-ion theory. 


54814 Helicons in indium single crystals the intermediate 
state. Krylov, I.P. (Institute of Physics Problems, USSR Academy 
of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 4, 848-855(Oct 
1976). 

Free and forced helicon oscillations in high- indium 
single crystals are investigated experimentally. The of 
the helicon dispersion law and damping on the and 
direction of the magnetic field is studied. In agreement with the basic 
law of macroscopic electrodynamics, the law and 
ing of helicons are found to be independent of the structure of 
intermediate-state domains. The resonance frequency of the oscilla- 
tions in the plate do not depend on the concentration of the normal 
phase and decrease with inclination of the magnetic field relative to 
the normal to the plate surface. The — 


field. These facts are in agreement with s theory. (Zh. 
Eksp. Teor. Fiz. 51, 1510, 1966; Sov. Phys. JETP. 24 1019, 1967). 


54815 NMR study of copper with vanadium impurities. Foll- 
staedt, D.M.; Slichter, C.P. (Materials Research Laboratory, Univer- 
sity of Illinois, Urbana, Illinois 61801). Phys. Rev., B; 16: No. 1, 21- 
29(1 Jul 1977). 

We present NMR data on copper with dilute vanadium 
impurities. We have measured the Knight shift of the *'V impurity 
resonance and analyzed it in terms of a nonmagnetic virtual bound 
state. We have detected several host satellite resonances. One has a 
very large quadrupole coupling constant v/sub Q/ ~ 3.5 MHz and 
asymmetry parameter eta ~ 0.3; we identify it as the first-neighbor 
resonance. A magnetic satellite with shift AK/K = -0.658 +- 0.015 
is thought to be the resonance of the second or fourth neighbors. A 
satellite with weak magnetic coupling AK/K = + 0.2 +- 0.1 is 
probably due to third neighbors. Our studies conclude that vanadium 
impurities in copper are magnetically similar to cobalt impurities. 


54816 °°Nb nuclear magnetic resonance and relaxation in NbsSn, 
NbsAl, and NbsSb. Fradin, F.Y.; Cinader, G. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev., B; 16: No. 1, 73- 
81(1 Jul 1977). 

The high-temperature superconductors NbsSn and NbsAl and 
the low-temperature superconductor NbsSb have been investigated 
by **Nb nuclear magnetic resonance and spin-lattice relaxation-time 
T: measurements. The relaxation-time results combined with elec- 
tronic-heat-capacity results indicate that NbsSn and NbsAl have 
similar densities of states at the Fermi level in the 6 and 7 subbands, 
whereas NbsSn has a much larger density of states at E/sub F/ in 
the o subband. NbsSb is a low density-of-states material. Large 
enhancements of (T:T)~' (~300%) are found for T T/sub c/ in 
NbsAl and NbsSn. The dependence of (T:T)~' on (T-T/sub c/)/T/ 
sub c/ suggests that highly anisotropic pair fluctuations exist well 
above T/sub c/. 


54817 Polarized-neutron moment distribu- 
tion in PdMn alloys. Cable, J.W.; David, L. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev., B; 16: No. 1, 297-301(1 Jul 1977). 

Polarized-neutron dii ttering methods were used to 
determine the spatial distribution of the moments in PdMn 
alloys containing 0.23-, 0.46-, 0.99-, and 1.91-at.% Mn. The measure- 
ments, made on polycrystalline samples at 4.2 K in an applied field of 
45 kOe, show a moment of about 4u/sub B/ localized at the Mn 
sites. The lower-concentration cross sections tend to increase at 
small reciprocal-lattice vector K, as expected for such "giant- 
moment” systems, while the two higher-concentration alloys show 
an anticorrelation corresponding to Mn spin reversal and/or posi- 
tional short-range order. The cross sections are analyzed by assum- 
ing that the magnetic moment on a Pd atom depends on both its 
magnetic and chemical environment. 


54818 Conduction-electron scattering in quenched and annealed 
gold. Chang, Y.K.; Crabtree, G.W.; Ketterson, J.B. (Argonne Na- 
tional Laboratory, ‘Argonne, Illinois 60439). Phys. Rev., B; 16: No. 2, 
714-723(15 Jul 1977). 

The anisotropy of conducti ‘on scattering due to va- 
cancies and stacking-fault tetrahedra (SFT) in quenching and subse- 
quently annealing gold single crystals has been studied by measuring 
the de Haas-van Alphen (dHvA) Dingle(sca temperatures T/ 
sub D/ for a large number of cyclotron orbits. samples were 
quenched from 900°C into ice water, and were later annealed at 23 
and 40°C. We find that the dHvA scattering rates 1/tau/sub dHvA/ 
due to both vacancies and SFT are much oe than those obtained 
from resistivity measurements 1/tau/sub rho/. The ratio of the [111] 
neck to belly orbital scattering rate rises from 1.0 for vacancies to 3.5 
for SFT. This rise is attributed to the stronger and longer range 








5692 ENERGY RESEARCH ABSTRACTS 


strain field associated with the larger defects. We have calculated 
the local lifetimes tau(k) from the measured T/sub D/ and found a 
large ing anisotropy with strongest scattering arising from the 
[100] region. 

54819 Optical examination of the electronic structure of single- 
crystal hcp scandium. Weaver, J.H.; Olson, C.G. (Synchrotron Radi- 
ation Center, University of Wisconsin-Madison, Stoughton, Wiscon- 
sin 53589). Phys. Rev., B; 16: No. 2, 731-735(15 Jul 1977). 

The optical absorptivity of a single oriented crystal of high- 
purity hcp scandium metal has been measured between 0.2 and 5 eV. 
The optical-conductivity spectra have been determined through 
Kramers- analysis. The results for scandium are compared 
with earlier results for sin yttrium and the heavy lanthan- 
ide metals, particularly lutetium. Very strong similarities are shown 
to exist with nearly a one-to-one correspondence 
the various metals. The data are interpreted i 
band calculations by Das, and extensions of the calculations to other 
hcp metals, including considerations of dipole matrix elements, are 
urged. 


54820 Fermi surface of technetium from a constant-energy-search 
Korringa-Kohn-Rostoker band-theory calculation. Faulkner, J.S. (Oak 
Ridge National Laboratory, Metals and Ceramics Division, Box X, 
Oak Ridge, Tennessee 37830). Phys. Rev., B; 16: No. 2, 736-740(15 
Jul 1977). 

We generate two muffin-tin potentials for technetium using 
Slater exchange and calculate the Fermi energies and Fermi surfaces 
very accurately using the constant-energy-search Korringa-Kohn- 
Rostoker method. An explanation for experimental de Haas—van 
Alphen frequencies that were not previously understood is proposed. 
The bare-band theory contribution to the low-temperature specific 
heat is yo = 2.12 mJ/mol K? for the better potential. We demon- 
strate the feasibility of using the methods outlined in this paper for 
carrying out highly detailed calculations on hcp metals. 


54821 Theoretical estimate of the exch tion enhance- 
seat of ths ect namattin sedis maaenas A.H.; Liu, 
K.L.; Vosko, S.H. ent of Physics and Erindale College, 
University of Toronto, Toronto, Ontario, M5S 1A7). Phys. Rev., B; 
16: No. 2, 777-784(15 Jul 1977). 

A variational principle—spin density functional theory has 
been used to calculate the zero-temperature spin susceptibility of 
scandium. The exchange-correlation functionals which appear are 
treated in the local-spin-density approximation. The single-particle 
electron states are calculated by the augmented-plane-wave method 
using a self-consistent muffin-tin potential. It is argued that the 
reasonable agreement between the anomalous measured magnetic 
form factors and those calculated in a single-particle picture shows 
the appropriateness of the trial magnetization density used in the 
variational principle. The theoretical spin susceptibility was found to 
be 281 x 10-® emu/mole corresponding to an exchange-correlation 
enhancement factor of 4.03 over the single-particle (band) value. 
This result is in good agreement with the measured total susceptibil- 
ity and recent theoretical estimates of its other components. 





CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 53931, 53946, 54029, 54083, 54341 


54822 (CONF-770303—12) Effect of a high heat flux on the 
corrosion of 2 1/4 Cr-1 Mo steel in steam. Griess, J.C.,; 
DeVan, J.H.; Maxwell, W.A. (Oak Ridge National Lab., Tenn. 
(USA); NUS Corp., Clearwater, Fla. (USA). 1977. Contract W- 
7405-ENG-26. 24p. Dep. NTIS, PC A02/MF A0l. 

From Corrosion/77 NACE ; San Francisco, Califor- 
nia, United States of America (USA) (14 Mar 1977). 

A series of corrosion tests was conducted to determine the 
effect of heat flux on the corrosion of 2'/, Cr-1-Mo steel in 
superheated steam. The tests were conducted with a constant heat 
flux of (126 kW/m?) 40,000 Btu hr~! ft~? and surface temperatures 
varying from 950 to 1000°F (510 to 541°C) on each specimen. 
Specimens were exposed for varying lengths of time, ranging from 
500 to 6000 hr. Essentially all the corrosion product oxide remained 
on the steel during the first 2000 hr, but after that time, exfoliation of 
the oxide began. The percentage of corrosion product oxide lost 
from the specimen increased with exposure time; about 33 percent 
was missing after 6000 hr. After an initial period of rapid corrosion, 
the average corrosion rate was constant at poten phen Lined 
year). In contrast, isothermal specimens 
steam at 930°F (499°C) in the same test 


decreasing rate 

that, with heat across the interface, both 
cracks and porosity dev in the oxide, even on short exposure, 

a face that was y seuponaitie Sor the early exfoliation of 
Sepaaide and Gen cnnntant casveten cule. 
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54823 (ORNL/TM—S5863) Corrosivity of geothermal brines. 
Progress report ending December 1976. Posey, F.A.; _—— _— 
Bacarella, A.L. (Oak Ridge National Lab., Tenn. (USA)). A 401 
Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A03 AO]. 
Studies carried out on corrosion of ferrous materials 

synthetic geothermal brines are described. Several ceadiieeiiens 
were made to the ori; designs of the reference and test electrode 
assemblies of the ed, stirred titanium autoclave s ge for 
making electrochemical measurements up to at least 200°C. These 
changes greatly improved the reliability of the experimental system. 
po and cathodic polarizati for 


A212B carbon steel in 4 M NaCl at pH = 
basis of extrapolation of Tafel lines from these 
— basis of measurements of polarization resistance it was possible to 
estimate the spontaneous corrosion rate of A212B carbon steel in 
deaerated 4 M NaCl, pH = 5, from room temperature up to 200°C. 
The influence of sweep rate and direction on estimation of corrosion 
rates from tiodynamic polarization curves is discussed. The 
influence of chloride ion concentration on the anodic polarization 
behavior and the spontaneous corrosion rate of iron at 25°C, pH = 
5, is described. Plans for continuation of the research during the 
remainder of FY 1977 are presented 


54824 (SAND—76-8517) Corrosion resistant coatings for urani- 
um and uranium alloys. Weirick, L.J.; Lynch, C.T. (Sandia Labs. 
Livermore, Calif. (USA)). Jan 1977. Contact E(29-1)-789. 5Op. 
(CONF-770303—2). . NTIS $4.00 

From Corrosion/77 NACE meeting; San Francisco, Califor- 
nia, United States of America (USA) (14 Mar 1977). 

tings to prevent the corrosion of uranium and uranium 

alloys are considered in two military applications: kinetic energy 
penetrators and aircraft counterweights. This study, which evaluated 
organic films and metallic coatings, demonstrated that the two most 
promising coatings are based on an electrodeposited nickel system 
and a galvanized zinc system. 


54825 High temperature oxidation behavior of directionally 
lidified NisAI—NisTa, Ni—NisAl—NisTa, and (Co,Ni—(Co,ND “Al 
eutectics. Mollard, F.R.; Lux, B. (Geneva Research Center). pp 385- 
396 of In Conference on in situ composites. II. Jackson, M.R. (ed.). 
Lexington, MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (Cc SC-ID); Lake 
Goong, New. ee eee é States of America (USA) (2 Sep 1975). 


The high temperature oxidation resistance in air of several 
nickel and cobalt base directionally grown eutectics has been evalu- 
ated by means of isothermal and cyclic tests. The isothermal tests _ 
were carried out at 1100°C for times up to 200 hours. In the cyclic 
tests the samples were held for 5 hours at 1100°C, rapidly cooled 
down to room temperature and reheated, also for a total duration of 
about 200 hours. weight gain of the ternary Ni-NisAl-NisTa 
eutectic was found to be about six times that of the binary NisAl- 
NisTa eutectic after 200 hours of isothermal exposure at 100°C. 
Additions of 6% chromium to the ternary eutectic decreased its 

ight gain after 200 hours at 1100°C by a factor of about 25 under 
iso conditions and by a factor of about 60 in cyclic tests. In 
the Co-Ni-Al system, all the alloys investigated (Co-8Ni-10Al, Co- 
24Ni-11Al and Co-33Ni-12Al) were found to have better oxidation 
resistance than either the binary or ternary Ni-Al-Ta eutectics. For a 
comparable Al content, their oxidation performance improved with 
increasing Ni content. The Co-33Ni-12AI alloy had the best oxida- 
tion characteristics of the series, with an isothermal weight gain of 1 
mg/cm? after 100 hours at 1100°C. This is comparable to the 
oxidation resistance of Ni-NisAl-NisTa + 6% Cr, — is equivalent 
to that of the IN 713 C nickel-base superalloy and considerably 
better than the MAR M-509 cobalt-base superalloy. 


54826 Oxidation behavior of some aligned eutectic and eutectoid 

il, J.G. pp 397-405 of In Conference on in situ compos- 
. MLR. (ed.). Lexington, MA; Xerox Individualized 
Publishing (1976). 


From 2. conference on In Situ composites (CISC-IT); Lake 
George, New =, Lg me of America (USA) (2 Sep 1975). 
See CONF-750918 


’ peratures, 

ent upon Cr level, exhibit both selective oxidation of the Co- 
matrix along preferred ae and inversions in 
a ee ne perature. At Cr levels of 5 wt. % 
or less, the four component Co) Tac eu eutectic alloys exhibit rapid 
dissolution of the TaC fiber at temperatures of 1000°C or higher. 
asoeadad Cs cad Ad cine wales So Sempesetuse Sor Giatiatinn <s 
keeps the TaC fibers intact up to the highest temperature examined 
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here, 1200°C. Lamellar microstructures exhibit decidedly different 
mechanisms for oxidation at sufficiently high and low temperatures. 
In the case of the NisAl-NisNb (or y’-delta) and the Ni(Cr)-NisAl- 
NisNb (or y-7' - delta) eutectics and the Co-Co,Si eutectoid, the 
oxidation prone phase, NisNb or Co, is preferentially attacked at low 
temperatures. On the other hand at sufficiently high temperatures, 
the ‘y'-delta and y'~y'-delta eutectics develop an Al-rich protective 
oxide layer. This results in the significant (if not total) conversion of 
NisAl to y - Ni. At high temperatures, the Co-Co2Si eutectoid forms 
a Si-enriched oxide layer above a layer of Co2Si which in turn 
surrounds the coarsened eutectoid structure. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 54344, 54352, 54501, 54938, 
55482, 55507, 55512, 55515, 55519, 55523 


54827 (AD-A—038686) Characterization of the dynamic behav- 
ior of porous solids. Volume 4. Electron beam studies of porous 
beryllium and porous ceramics. Final report 14 Jan 74—31 Jan 76. 
Lutze, A.B.; Ginsberg, M.J.; Curran, D.R. (Stanford Research Inst., 
Menlo Park, Calif. (USA)). Mar 1976. Contract DNA001-74-C-0150. 
58p. NTIS PCA04/MF A011. 

See also Volume 7, AD-A—038685. 

This work was part of a two-year program to characterize the 
response of porous, refractory materials to rapid energy deposition. 
The objective of the electron-beam experiments reported here was 
to obtain stress—time profiles for porous ceramics and beryllium in 
the high internal-energy region of the equation-of-state surface. 
Stress—time profiles or, alternatively, particle velocity histories 
were recorded with piezoresistive gages and interferometric tech- 
niques, respectively. Test materials selected for characterization 
were (1) sintered and flame-sprayed alumina (AlOs), (2) plasma- 
sprayed aluminum titanate (AlTiOs), and (3) plasma-sprayed dis- 
tended beryllium (PSDB). 


54828 Annealing behaviour of Al doped with 0.3 at % Ge after 
low temperature irradiation. Haubold, H.G. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Festkoerperforschung); 
Larson, B.C. (Oak Ridge National Lab., Tenn. (USA). Solid State 
Div.). Verh. Dtsch. Phys. Ges.; No. 1, 305(1977). (In German). 

From Spring meeting of the Arbeitskreis Festkoerperphysik 
at the Deutsche Physikalische Gesellschaft e.V. in conjunction with 
the Nederlandse Natuurkundige Vereninging and 2. symposium on 
solid state device technology; Muenster, Germany, F.R. (7 - 12 Mar 
1977). 

Short communication only. 


54829 (CONF-750839—3) Gas release from surfaces under x-ray 
impact: pho’ photocatalysis. Brumbach, S.; Kaminsky, M. 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
ENG-38. 3lp. Dep. NTIS $4.00 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, Illinois, USA (25 Aug 1975). 

Energetic photons impinging on surfaces of solids can cause 
gas release by photodesorption, photodecomposition, and photocata- 
lysis. Experimental data on x-ray induced gas adsorption and gas 
release from surfaces will be reviewed. Results from experiments 
using photons of lower (e.g. visible or uv-range, synchrotron radi- 
ation) or higher energy (‘y-rays) will only be included in the review 
to the extent they are needed to interpret the data obtained with 
photons in the x-ray range. The importance of x-ray induced photo- 
desorption in the attainment of ultrahigh vacuum in electron storage 
rings and in plasma containment experiments will be discussed. 


54830 Radiation-induced damage in molybdenum single crystals 
subjected to ionic irradiation. Bykov, V.N.; Zdorovtseva, G.G.; 
Troyan, V.A.; Khmelevskaya, V.S.; Malynkin, V.G. Sov. Phys. - 
Crystallogr. (Engl. Transl.); 22: No. 1, 76-79(Jan 1977). 

Changes taking place in the lattice constant and microhard- 
ness of molybdenum single crystals irradiated with 50 keV helium 
ions along the (111), (100), and (110) directions were studied. The 
lattice constant was reduced in every case. These changes intensified 
on moving away from the surface into the interior of the radiation- 
damaged layer, reaching a maximum value at a depth of ~1 p, the 
total Septh of the radiation-damaged layer being tens of microns. On 
annealing at 180degreeC the reduction in lattice constant intensified 
for all three directions. Microhardness measurements showed that 
after irradiation the hardness of the samples increased by some 30— 
40%; the effect of diminished with depth, but still remained percepti- 
ble at a depth of several microns. Helium was only recorded mass- 
spectrometrically close to the sample surface. After etching away a 
layer 1.5 ys thick the rate at which helium left the sample had fallen 
to a value commensurable with the background count of the instru- 
ment. 
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54831 Comparative study of uniaxial channeling-blocking and 


channeling and defect 
analysis. Pronko, P.P.; Thompson, L.J. (Materials 
Argonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
B; 16: No. 1, 4-9(1 Jul 1977). 
Scattering yields are examined for erties = channeling 


in silicon and gold under conditions of eae 
Results are presented for 180° uniaxial channeling 
150° channeling—bac! for nondamaged but 

brating crystals (300 K). The analysis aot the da the data is approached, 

however, from the point of view "of the formalism 
decomposing an arbitrary mixture of mae and 

tion-type crystal defects in order to assess the of the 
reversibility rule of channeling and eee to defect analysis 
equations. In the limiting condition of thermal dechanneling it is 
observed that the equations are — only when the double- 
aligned spectra are corrected for dependence of scatter- 
ing into blocking configurations. The transformation is discussed in 
terms of scaling according to a set of energy-loss — that can 
be obtained from the scattered-energy Poca) meta 
appear necessary since strict reversibility in channeling and blocking 
cannot be expected under conditions where electronic 
introduces significant energy loss during penetration of the 

neled beam. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 54014, 54859 


54832 (ANL—7235) Tungsten cladding of W-UQ, nuclear-rocket 
fuel subsections by vapor Battles, J.E.; Edwards, R.K.; 
Gunderson, G.E.; Shinn, W.A. (Argonne National Lab., Ill. (USA)). 
Dec 1967. Contract W-31-109-ENG-38. 34p. Dep. NTIS $4.00. 
A program was conducted to dev a process for cladding 
tungsten-uranium dioxide hexagonal, 331-hole neuen fuel subsec- 
tions with tungsten deposited from the vapor state by the a 
reduction of tun ~~ hexafluoride. Hydrogen reduction of WF. was 
selected prim because WF is gaseous at room temperature, 
requires lower temperatures for deposition, and woud field the yield the 
purest deposits. 


54833 (ORNL—5270, pp 203-211) Advanced absorber materials. 
Tennery, V.J. Apr 1977. 

In Liqui Metal Fast Breeder Reactor Materials Develop- 
ment —— Quarterly progress report for period ending Decem- 
ber 31, 1976. 

Efforts to characterize and establish the physical and engi- 
neering properties and behavior of advanced neutron absorber mate- 
rials are reported. EuezOs-W cermet development is discussed. 4 figs, 
2 tables. (GHT) 


54834 Preparation and characterization of Cr—Cr20;, AhO;— 
ZrO. (¥2Os) eutectics. Hulse, C.O. (United Technologies Research 
Center, East Hartford, CT). 99-106 of In Conference on in situ 
composites. II. Jackson, M. R ted ed.). Lexington, MA; Xerox Individ- 
ualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A progress report is ted on current research efforts to 
develop metal whisker reinforced ceramic-matrix eutectics suitable 
for use uncoated to temperatures of 1315°C and higher in gas turbine 
engines. Directionally solidified —- have been successfully pre- 
pared using 3/8 in. internal diameter CVD tubes as contain- 
ers in an argon atmosphere. The presence of the metal phase in the 
ceramic should improve the resistance of the ceramic to —— > 
thermal shock and may also add some ductility, especially at 
ed temperatures, which may increase the tou and reduce the 
scatter in strength data. The compositions o! —s oxidation 
resistant binary eutectics between Cr and solid solutions of AlOs 
and Cr2Os are r . A directionally solidified ingot of 19 w/o Cr 
- 55.2 w/o Cr2O3, 25 w/o AlxOs showed only a few mils of attack 
after 60 hrs in static air at 1425°C. A ternary eutectic composition at 
24 w/o Cr - 23.5 w/o Cr2Os, 23.5 w/o AleOs - 25 w/o ZrOz, 4 w/o 
Y2O3 contained whiskers of stabilized ZrO. in addition to those of 
the metal phase. This eutectic could be grown plane front at speeds 
below approximately 0.8 cm/hr but the whiskers of both minor 
phases were short and irregular. A very regular logy with 
long, straight whiskers was obtained by growth to the [0224) 
from a sapphire seed. This eutectic eA oe exhibited a it = 
of only approximately 3% after 52 hrs in static air at 1425°C. 
average strength of this eutectic at 1540°C was 23,400 psi. 


Directional solidification by internal zone melting of 
CnOe—-Me composites. Holder, J.D.; Clark, G.W. (Oak Ridge Na- 
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tional Lab., TN). pp 107-113 of In Conference on in situ composites. 
I. Jechron, J M.R. (ed.). Lexington, MA; Xerox Individualized Pub- 

ong 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

Thermodynamic calculations were used to select an optimum 
P/sub O2/ for the melting of CrzO3-Mo eutectic composites using 
CO/CO: gas mixtures. Directionally solidified composites of Cr2Os- 
28, -35, oa. -40 mole % Mo have toeb grown by the internal zone 
growth (IZG) technique at growth rates of 0.5 to 5 cm/hr. A 
dendrite-free, rod eutectic-like structure was formed in all samples of 
controlled directional growth. The spacing of Mo rods was mea- 
sured and found to closely satisfy the lambda?R = constant criteria 
for steady state growth. 


54836 Solidification of Cr,O0;—W eutectic composites. Briggs, J. 
Mollard, F.R.; Lux, B. (Geneva Research Center). pp 115-125 of In 
Conference on in situ composites. II. Jackson, M.R. (ed.). Lexington, 
MA; Xerox Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

A directional solidification technique using zone melting in a 
tungsten crucible has been found suitable for the preparation of 
oxide-metal in situ composites based on the Cr2O3-W eutectic. This 
eutectic has a melting point of 1850°C. Its microstructure consists of 

roximately 12 volume percent of continuous fibres of pure W in a 
t2O3 matrix. With an initial composition of 4 volume percent W, a 
zone temperature of 1950°C and a growth rate of 6 cm/h, it was 
possible to obtain sound samples with a tungsten fibre diameter of 1 
p. It was however difficult to produce samples completely free of 
tungsten dendrites. The preliminary property evaluation was there- 
fore conducted on off-eutectic CrzOs-W composites, for which a 
ss temperature work of fracture equal to about 15 times that of 
t2O3 was measured. Izod impact tests showed that the 
Scaipadien absorbed 6 times as much energy as sintered Cr2Os, and 
1.5 times as much as recrystallized AlOs. Creep tests in bending at 
temperatures up to 150°C showed a deformation for the composite 
which was 5 times less than that of sintered Cr2O3. Oxidation in air 
at temperatures up to 1100°C led to the disintegration of the off- 
eutectic samples because of the presence of primary dendrites, 
associated cracks and grain boundaries. However, the fine tungsten 
fibres in the eutectic grains did not appear to have been oxidized. 


a. of pure and structurally sound eutectic samples as well 
development of other systems is considered essential to realize 
the full potential of this new class of materials. 


54837 Annealing of directionally solidified Cotac-alloys in a 
transverse thermal gradient. Blank, E. p AY 178 of In colvome 
on in situ composites. II. Jackson, M. RY .). Lexington, MA; Xerox 
Individualized Publishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

Cotac eutectics directionally solidified at 0.6 cmph and 1.7 
cmph were annealed in a temperature gradient (100°C/mm) trans- 
verse to the fibre axis. Three reactions were observed which lead to 
complete dissociation of the fibres. One of the reactions is initiated 
by thermal migration, the two other reactions occur by recrystalliza- 
tion involving grain-boundary migration. Driving forces are dis- 
cussed. General importance of the results for directionally solidified 
high temperature eutectics is outlined. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 54837, 54859 


54838 Thermal stability and creep properties of niobium—nio- 
bium carbide (Nb:C) grown from the melt. David, S.A.; 
Lin, K.Y.; Brody, H.D. (Univ. oof Pi Pittsburgh). pp 561-572 of In 
Conference on in situ composites. II. Jackson, M.R. (ed.). Lexington, 
MA; Xerox Individualized Publishing (1976). 
From 2. conference on In Situ composites (CISC-II); Lake 
= New York, United States of America (USA) (2 Sep 1975). 
See CONF-7509185—. 
Niobium-niobium carbide (Nb2C) composites have been em- 
ote to thai. the effect of microstructure on the thermal stability 
ture in situ composites. The structural stability of as 
a C composites with rod-like carbide morphology 
gown wn at two different growth rates, and the stability of deformed 
NbzC composites have been examined after iso’ isothermal annealing 
at temperatures in excess of one half the eutectic temperature for 
periods up to 700 hours. During annealing of the undeformed 
composites the carbide phase undergoes two dimensional coarsening. 
The rod density io decressed but s high sepect ratio fs meiateines 
After a long anneal the rods combine to form plates. Deformation 
and high temperature exposure of the composites lead to the break- 
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down of the fibers along their length and spheroidization of the 
fibers into globules. Coarsening kinetics were also followed for | 
samples containing lamellar carbide morphology with two different 
— The major change on exposure to elevated temperatures in 

samples was a slight increase in lamellar spacing with a 
thickening of the carbide platelet at 1500°C anneal and no change at 
1100°C anneal. Preliminary creep tests of Nb-NbzC in situ compos- 
ites indicated that the creep behavior of samples containing rod-like 
and lamellar carbide morphologies was comparable. Steady state 
creep rates at 1300°C and 86.9 mpa were of the order of .0002 hr=* 
Creep rates and rupture times are dependent on defects in the 
microstructure. 


54839 Interaction of Sc2.O3; and TiO, at high temperatures. Lya- 
shenko, L.P.; Shcherbakova, L.G.; yo nae V.B.; Tatarintsev, 
V.M. (Institute of Chemical Ph y of Sciences of the 
USSR, Moscow). Sov. Phys. - Dokl. iting Tt Transl); 22: No. 1, 3-4(Jan 
1977). 

X-ray spectra were obtained for solid solution of Sc2zO; and 
TiO. in the temperature range 1100—1750degreeC. The solubility of 
each material in the other was determined, and diagrams of the 
crystal-phase transformations were produced.(AIP) 


54840 Chemically bound hydrogen in CVD Si;N,: dependence on 
NH:/SiH, ratio and on Stein, H.J. (Sandia Labs., Albu- 
querque, NM); Wegener, H.A.R. J. Electrochem. Soc.; 124: No. 
908-912(Jun 1977). 

The effects of the ammonia-to-silane ratio, R, during deposi- 
tion and of postdeposition heating on chemically bound H in 1000A 
silicon nitride films were investigated by using miltiple internal 
reflection (MIR) spectroscopy. The films were deposited at 700°C 
with R equal to 10:1, 100:1, and 1000:1 in an Ar carrier gas. 
Vibrational modes for N-H and Si-H bonded centers show that H is 
incorporated into the films. The sum of the NH and SiH band 
intensities (total bound H) increased with R. The SiH band intensity, 
however, was largest in the 100:1 film. The increase in bound H with 
R is attributed to an increase in reactive H from NHs decomposition 
in the presence of incompletely bonded Si and N. The decrease in 
SiH centers when R is increased from 100:1 to 1000:1 is attributed to 
more complete Si-N bonding. Annealing behavior at 800°C suggests 
an initial transfer of H from N-H to Si-H bonds in 10:1 and 100:1 
films consistent with the presence of incompletely bonded Si. Bond- 
ing of implanted H in SisN, was demonstrated by isotopic substitu- 
tion of D for H, and a calibration to determine H concentrations 
from MIR measurements was obtained. Bond energy-limited H loss 
is suggested to explain an observed an Fie annealing for 
implantation-preduced NH and ND centers. 9 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 54836, 54859 


54841 (Y/DA—6925) Low-density carbon fiber composites. 
Reynolds, C.D.; Ardary, Z.L. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). Oct 1976. Contract W-7405-ENG-26. 44p. Dep. NTIS, PC 
A03/MF AO1. 

Low-density discontinuous carbon fiber composites have at- 
tractive properties for utilization in the aerospace, nuclear reactor, 
and high-temperature furnace applications as a shock-resistant struc- 
tural thermal-insulating material. They are quite refractory, have a 
high ratio of strength to weight, a low coefficient of 
conductivity, high resilience, and excellent toughness. Mechanical 
and thermal property data are present for the basic, low-density 
carbon fiber composite system (typically 0.1 to 0.3 g/cc density). 
High-strength varieties, with densities between 0.3 0.9 g/cc and 
compressive strengths ranging to nearly 90 MPa, were prepared and 
evaluated for thermal and physical characteristics. Methods of im- 
proving composite resilience were investigated, leading to the devel- 
opment of materials which fully recover on unloading from 20 
percent strain, and with a permanent set of less than 5 percent on 
unloading from 50 percent strain. 


Structure and properties of ZrO.—Ta eutectics. Roeser, 

K.; Claussen, N. (Max-Planck-Institut fuer Metallforschung, Stutt- 

127-135 of In Conference on in situ composites. II. ackson, 

.R. Fa). Lexington, MA; Xerox Individ Publi (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 

George, New York, United States of America (USA) (2 Sep 1975). 
See CONF-7509185—. 

Aligned eutectic structures in the system ZrO2-Ta have been 

prepared by internal zone — Crack-free specimens were ob- 


ae ee Se Sere xides were not added. A maximum 
a 
crack was 


fracture value rcs come conthon cams 310 37a 1 

oxygen conductivity of ZrO:, the oxidation resistance of ZrO.-Ta 
composites is very low. Air annealing st 830 K for 2 h causes 
complete disintegration of the specimens. 
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54843 High cycle fatigue of a CoCrNi—TaC aligned eutectic. 
Koburger, C.; Stoloff, N.S.; Duquette, D.J. (Rensselaer Polytechnic 
Inst., Troy, NY). pp 587- 596 of In Conference on in situ composites. 
Il. Jackson, MLR. (ed.). Lexington, MA; Xerox Individualized Pub- 
lishing (1976). 

From 2. conference on In Situ composites (CISC-II); Lake 
George, New York, United States of America (USA) (2 Sep 1975). 

See CONF-7509185—. 

High cycle tension-tension fatigue tests at room temperature 
and at 1000°C were conducted on a Co-10%Ni-10%Cr-14Ta-1%C 
directionally solidified eutectic. The room temperature S-N plot 
exhibited two distinct curves which converged at lower stress levels. 
The upper curve results when no cracking of the TaC reinforcing 
fibers occurs except at the crack tip. The lower curve is observed 
either when widespread fiber cracking occurs on the first cycle (the 
maximum stress being above that required to fracture fibers), or 
when fibers are precracked by overload followed by fatigue testing 
conducted below the minimum stress required to break fibers. The 
fatigue crack path of all room temperature specimens was macrosco- 
pically oriented at 90° to the tensile axis but microscopically consist- 
ed of Stage I (crystallographic) facets. Fibers intersecting the frac- 
ture surface showed classical cleavage characteristics indicating brit- 
tle fracture. At 1000°C fatigue strengths were reduced by a factor of 
three and precracking of fibers led to a still lower fatigue resistance. 
The characteristics of fatigue crack initiation and propagation are 
discussed in relation to the characteristic deformation of these alloys 
at each temperature. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 54833, 54841, 54859 


54844 (AD-B—009131) Radiation and thermally hardened 
switching materials. Final report 1 Jul 72—30 Jun 75. Shin, S.H.; 
Raccah, P.M. (Yeshiva Univ., New York (USA). Belfer Graduate 
School of Science). Jan 1976. Contract DAABO7-72-C-0297. 83p. 
NTIS PCA04/MF AO1. 

The field switching properties of NbO2/NbO, NbO:/(re- 
duced NbO:) and polycrystalline nonstoichiometric NbO2 have been 
investigated. Under an applied electric field they switch from a high 
(greater than 10,000 ohms) to a low (approximately 10 ohms) resis- 
tance in times smaller than 0.7 ns. For pulse durations of several 
nsec, the current carrying capability is higher than 80 A. The 
switching mechanism appears to proceed in two stages which could 
be electrode limited Schottky barrier breakdown and bulk limited 
field lowering process of NbO:, then followed by a thermal 
runaway. 


54845 (COO—2390-16) Basic research in crystalline and non- 
crystalline ceramic systems. Annual report, May 1, 1976—April 31, 
1977. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Materials Science and Engineering). 1977. Contract EY-76-S-02- 
2390. 92p. Dep. NTIS, PC AO0S/MF AO1. 

Research efforts from May 1, 1976 to April 31, 1977 are 
summarized. Twenty-one individual projects are described in four 
sections. The sections are: electrical, optical and dielectric properties 
of uranium dioxide, aluminum oxide, and magnesium oxide; micros- 
tructure development during processing and evolution in service 
under various driving forces, and effects on properties; kinetic 
studies including factors affecting ion transport and diffusion; and 
defect interactions, solute distribution, grain boundary phenomena 
and influence on properties. (GHT) 


54846 Magnetic structure of TbD2: A neutron diffraction study. 
Shaked, H.; Faber, J. Jr.; Mueller, M.H.; Westlake, D.G. (Argonne 
National Laboratory, Argonne, Illinois 60439). Phys. Rev., B; 16: No. 
1, 340-346(1 Jul 1977). 

Terbium dideuteride has been examined by elastic neutron 
scattering. Crystallographic parameters have been determined at 300 
and 77 K. It was found that TbD2 undergoes a para- to anti- 
ferromagnetic transition at T/sub N/ = 17.2(3) K. The magnetic 
structure at 4.6 K was determined and found to belong to the 
monoclinic space group C2/sub c/2/m’. The magnetic moment per 
Tb* ion is 7.6(3) 4/sub B/ at 4.6 K. The reduction from the free-ion 
value of 9.0 4/sub B//Tb* is due to crystalline electric field effects 
that are also apparent in the temperature dependence of the sublat- 
tice magnetization. 


54847 Mollwo-Ivey relation between peak color-center 
energy and average oxygen ion spacing in several oxides of group-II 
and -III metals. Bunch, J.M. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87544). Phys. Rev., 
B; 16: No. 2, 724-725(15 Jul 1977). 

A simple relationship similar to that reported by Mollwo and 
Ivey relating absorption energy to the lattice parameter in the 
alkali halides been noted for several oxides of group II and III 
metals, including BeO, AlkOs, MgAkO,, YsAlsO:2, and most of the 
cubic alkaline-earth oxides. Instead of the lattice parameter, the 
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average oxygen spacing, which may be defined independent of 
crystal structure, is taken here as the independent variable. 


CORROSION AND EROSION 


54848 (AD-B—004711) Radiation and thermally hardened 
switching materials. Semi-annual report No. 5, 1 Jul—31 Dec 74. 
Raccah, P.M. (Yeshiva Univ., New York (USA). Graduate 
School of Science). Apr 1975. Contract DAABO7-72-C-0297. 11p. 
NTIS PCA02/MF AOI. 

Over the t six months work was concentrated on the 
analysis of longevity factors of niobium dioxide devices. Some of the 
difficulties recognized were oxidation of the NbO: layer around the 
electrode contact and short, away of the W whisker’s tip 
and wandering which makes for non-reproducibility of device char- 
acteristics. Potting of the assembly and use of an intermediate In dot 
seem to alleviate the problems. Further testing is in progress at Fort 
Monmouth. In addition, two new device structures were —— 
for the regular devices using cheaper Nb metal sheets of 
NbO single crystal chips, and for long, intense pulses using directly 
single crystal NbO:. 


54849 (LA—6780-MS) Study of 

HF, F, and F, for combustion laser 

R.C.; Hauth, W.E. (Los Scienti i 

May. 1977. Contract W-7405-ENG-36. 72p. Dep. NTIS, PC ‘A04/ 
MF AOl. 

A thermodynamic-kinetic basis is proposed for selecting re- 
fractory materials for use in the corrosive environment of a combus- 
tor-driven HF(cw) laser. The most corrosion-resistant 
appear to be sesquioxides which form a protective layer of oxyfluor- 
ide at the oxide—gas interface. Thermodynamic and yer ere a 
erties of numerous gaseous fluoride molecules are 
quirements for a component materials development program are also 
discussed. 5 figures, 54 tables 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 54568, 54827 


54850 (AD-A—038639) A study of silicon oxide growth mecha- 
nisms for purpose of hardness assurance = dose 
screens. Final report. Maier, R.J. (Air Force lag > gh 
AFB, N.Mex. (USA)). Feb 1977. 40p. (AFWL- —16-228). . NTIS 
PCA03/MF AO1. 

Processes exist today which will produce oxide layers on 
silicon semiconductor devices with total ionizing surface effects 
sufficiently suppressed to satisfy military needs. An acceptance test, 
called a hardness assurance screen, is needed. To identify possibilities 
for these tests, the literature was searched, analyses were formed, 
and special wooden ball molecular models were studied. current 
model of oxide layer growth and the relations of such to 
total dose susceptibility were gleaned from the literature. This model 
was extended by the study as follows: Qss is caused by an oxygen 
atom which is bonded to three interface silicon atoms. This produces 
an interface donor state whose energy is above the silicon conduc- 
tion band. Nss is primarily caused by a Si-0-Si bond in which the 
oxygen has been removed leaving a stretched Si-Si bond. This 
produces two interface states; a donor level near the valence band 
and an acceptor level near the conduction band 


54851 (COO—5000-2) Preparation, and use of 
metal hydrides for fuel report, 1, 1976— 
May 31, 1977. Herley, P.J. (State Univ. of New York, Stony Brook 
(USA). Dept. of Materials Science). May 1977. Contract EY-76-S- 
02-2715. 80p. Dep. NTIS, PC AOS/MF AO1. 

The isothermal decomposition kinetics of unirradiated and 
irradiated powdered lithium aluminum hydride have been deter- 
mined in the temperature — 125 to 155°C. The resulting activa- 
tion energies for unirradiated material for the ind 


juction, accelera- 
tory, decay and slow final rate were, respectively, 116.8, 94.3, 87.1 
and 12.9 +- 4.6 KJ/mole. For preirradiated powders (1.25 x 10° rad) 


activation energies for the same were 119.0, 99.5, 80.5 and 
10.0 +- 4.6 KJ/mole, respectively. Admixture with dered alu- 
minum, nickel and final reaction product did not the subse- 
quent thermal decomposition. Exposure to dry air and carbon diox- 
ide do not affect the decomposition, but 2 minute exposure to 
saturated water vapor reduces the percentage decomposition by 
almost 50%. An extensive differential calorimeter study has 
been made of LiAIH, (irradiation and water v: effects), AIHs and 
NaAIHs (irradiation effects). The results i te that irradiation 
tends to move the existing peaks to lower temperatures and at higher 
doses may even introduce additional peaks. The data above were 
analyzed using a cubic acceleratory period equation and a monomo- 
lecular decay law. In addition the analysis shows that irradiation 
increased the concentration of decomposition nuclei and the rate 
that potential decomposition sites are converted to active sites. 
These observations suggest that the same process is occurring in 
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both irradiated and unirradiated lithium aluminum hydride, but that 
the rate constants are increased by prior irradiation. The photolytic 
decomposition o pb sys agen LiAIH, and AlHs is markedly reproduc- 
ible with no in both instances. Magnesium 
hydride is also readily photolyzed with the BHs lamp and the actinic 
wavelength and intensity-rate relationships are being determined. 


COMPOSITE MATERIALS 


54852 (NTIS/PS—77/0363) Boron reinforced composites. 
Volume 1. 1972—1975 (a bibliography with abstracts). Report for 
1972—75. Lehmann, E.J.; Cavgnaro, D.M. (National Technical In- 
formation Service, Springfield, Va. (USA)). May 1977. 224p. NTIS 
PCNO1/MF NO1. 

The cited reports cover the uses of boron, especially boron 
fibers and boron compounds, as a reinforcing material in composites. 
The topics include fabrication, testing, uses, and structural and 
mechanical properties. (This updated bibliography contains 219 ab- 
stracts, none of which are new entries to the previous edition.) 


54853 (NTIS/PS—77/0364) Boron reinforced composites. 
Volume 2. 1976—May, 1977 (a bibliography with abstracts). Report 
for 1976—May 77. Cava; rt , D.M. (National Technical Informa- 

tion Service, Springfield, Va. USN) May 1977. 148p. NTIS 


PCNO1/MF Nol. 

Supersedes NTIS/PS—76/0420, NTIS/PS—75/414, and 
COM—74-10854. 

The bibliography cites Federally-funded research on boron 
fibers and boron compounds used as reinforcing material in compos- 
ites. Included are studies on fabrication, testing, uses, and structural 
and mechanical properties. (This updated bibliography contains 143 
abstracts, all of which are new entries to the previous edition.) See 
ans ldeteamaas Boron Reinforced Composites. Vol. 1. 1972- 


PREPARATION AND FABRICATION 


54854 (BNL—50626) Development of a glass polymer composite 

sewer pipe from waste glass. Progress report No. 2, October—Decem- 

ber 1976. Steinberg, M.; Kukacka, L.E. (Brookhaven National Lab., 

U N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 15p. Dep. 
S, PC A02/MF AO1. 

Large quantities of energy and money can be conserved by 
recycling solid urban waste. While uses for recycled ferrous and 
non-ferrous metals are apparent, uses for the glass fraction have not 
been identified. As a result, @ program to develop methods for 
incorporating waste glass into composites which can be used for 
construction materials was started in July 1976. Since that time tests 
have been started to measure the properties of glass-polymer sewer 
pipe. Field testing of full-scale specimens is also in progress. Work 
accomplished during the period October 1-December 31, 1976 is 
described in the current report. 


MECHANICAL PROPERTIES 


54855 (AD-A—038080) properties of unidirec- 
tional filamentary micromechanics 
theory. Chamis, C.C. (Union Carbide Corp., Cleveland, Ohio (USA). 
Carbon Products Div.). 1974. Contract AP '33(615)-31 10. 30p. NTIS, 
PC A03/MF AO1. 
ons Prepared in cooperation with Case Western Univ., Cleveland, 
A unified, semiempirical micromechanics theory is described 
which relates the thermoelastic properties of the unidirectional, 
filamentary composite to the quantities and to the corresponding 
of its constituent materials. The theory treats the compos- 
ite, the filaments and the matrix as being generally orthotropic, 
linearly elastic, and accounts for the effect of voids. It is based on the 
equivalent section concept, on parallel- and series connected ele- 
ments and on the judicious incorporation of certain empirical factors, 
which reflect the particular fabrication process. Results are present- 
ed which demonstrate and verify a; of this theory to boron, 
carbon and glass-filament epoxy-resin composites. Additional results 
are presented which exhibit the voids and in-situ matrix orthotropi- 
city effects on the thermoelastic ies of the unidirectional 
composite. Finally, results are included for all the thermoelastic 
properties of boron, carbon and giass-filament epoxy-resin compos- 
ites. 


54856 (UCID— 17454) ore nondestructive testing of 
fiber composites. Hamstad, M.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Apr 1977. Contract W-7405- 
os 14p. Dep. NTIS, PC A02/MF AO1. 

A discussion of a nondestructive ~o Fm ge | for fiber 
composites is presented. The position is the nondestruc- 
tive test indications must be a eanranes an wont to the required 
engineering performance properties of the composite article. The 
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currently unknown defect strcture in many fiber composites is 
discussed with respect to nondestructive testing. A few examples 
from the literature of the above described quantitative nondestruc- 
tive testing of fiber composites are presented from the fields of 
acoustic emission and ultrasonics. 


POLYMERS AND PLASTICS 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 53869 


DEGRADATION AND EROSION 


54857 ye gg Durability of structural adhesive bonds 
(a review). DeLollis, N.J. (Sandia Labs., Alb ——— uerque, N.Mex. 
(USA)). 1977. Contract EY. 76-C-04-0789. 29p. (CONF-770407—3). 
Dep. NTIS, PC A03/MF AO1. 

From 22. national SAMPE symposium/exhibition; San 
Diego, California, United States of America (USA) (26 Apr 1977). 

Real time data have been compiled showing the durability of 
most of the high strength adhesive types used in structural assem- 
blies. These include epoxies, nitrile/epoxies, epoxy/phenolics, ni- 
trile/phenolics, acrylics and two elastomers: polysul and sili- 
cones. Various prebond surface treatments for aluminum were also 
evaluated. The exposure environments included shelf aging, marine, 
jungle, industrial environments and some accelerated and stressed 
conditions for comparison. These data indicate that the most durable 
adhesive for all conditions at temperatures as high as 350°F is the 
nitrile-modified phenolic. The polyamide cured epoxies (usually 
considered a general purpose type) performed very well for <— 
up to eleven years and under a wide variety of conditions. Nylon/ 
epoxy adhesives did well on continuous exposure to 250°F and 
outdoor exposures but could not withstand conditions of high hu- 
midity and water immersion. Nitrile epoxies survived all environ- 
ments acceptably except for marine climate and continuous immer- 
sion in water. Epoxy phenolics in the unstressed condition survived 
all environments acceptably except continuous exposure to 350°F. 
The polysulfide bond to aluminum did well in all environments. 
However, the bond to cold rolled steel corroded at the steel inter- 
face. The silicone bonds were cohesively weak but the bond to 
either aluminum or steel was not degraded by any of the environ- 
ments. Applied stress definitely accelerated bond degradation and 
the examples of accelerated aging used were not as severe as long 
term aging. 11 tables. 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 54859 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 54859 


54858 Neutron scattering study of the charge-density wave transi- 
tions in 2H-TaSe. and 2H-NbSe2. Moncton, D.E.; Axe, J.D.; DiS- 
- F.J. (Physics Department, Massachusetts Institute of Technol- 

y, Cambridge, Massachusetts 02139). Phys. Rev., B; 16: No. 2, 801- 
81515 Jul 1977). 

We have used the triple-axis neutron-scattering technique to 
study 2H-TaSe, and 2H-NbSez, which undergo charge-density wave 
transitions at To = 122.3 and = 33.5 K, respectively. The transitions 
in both compounds appear to be second-order and involve atomic 
displacements of 2, symmetry. At inception, the superlattices in both 
compounds have nearly identical incommensurate wave vectors 
with magnitude q/sub delta/ = 1/3(1-5) a*, with 6 ~ 0.02. The 
NbSez superlattice remains incommensurate to 5 K, but TaSe2 under- 
goes a first-order lock-in transition where 6 yields 0 at 90 K. The 
temperature dependence of the superlattice wave vector q in the 
incommensurate phase and the lock-in transition are discussed using 
a oe energy involving third-order “umklapp” terms and a second- 

order parameter. The secondary lattice distortion which is 
predicted in this model observed experimentally, Most Most 
branches having ame than 10 vectors 
in the [zeta00] and [ ] directions have been measured at 300 K. 
Strong anomalies are found in the =;[zeta00] 


phonon branches in 
both materials near the wave vector q/sub c/ = (1/3, 0, 0) charac- 
teristic of the low-temperature superlattices. Substantial of 
this phonon is observed as the transition is approached. In addition, 
SS ED 6 EE SE SE Sat ey 
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PROPERTIES 
REFER ALSO TO CITATION(S) 53702, 53851, 54719 


54859 (AD-A—038685) Characterization of the dynamic behav- 
ior of porous solids. Volume 7. Microstructural characterization of 
several porous ceramics and porous beryllium. Final rept 14 Jan 7431 
Jan 76. Shockey, D.A.; Ginsberg, M.J.; Wilhelm, J.P.; Curran, D.R. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Mar 1976. 
Contract DNA001-74-C-0150. 34p. NTIS PCA03/MF AO1. 

See also Volume 4, AD-A—038686. 

Porous sintered alumina, flame-sprayed alumina, plasma- 
sprayed aluminum titanate, plasma-sprayed hafnium titanate, and 
plasma-sprayed distended beryllium were used in the high explosive, 
gas gun and electron beam experiments reported in Volumes 4, 5 and 
6 in this series. This report, Volume 7, describes the fabrication 
process, the microstructural characteristics, and the important 
chemical, physical and mechanical properties of each material. 


54860 (COO—4056-3) Development of ferromagnetic spinels for 
optical isolation at 10.6 um. Progress report, August 1, 1976—April 
30, 1977. Teegarden, K. Ki (Rochester Une} N.Y. USA) Apr 1977. 
Contract EY-76-S-02-4056. 17p. Dep. NTIS, PC A02/MF AOI1. 

The absorption coefficient, a, of CdCr2S, crystals was mea- 
sured at 10.6 ym and correlated with growth parameters. The best 
result to date was a = 15.5 cm™'. An analysis of the intrinsic 
absorption of CdCr2S, at 10.6 4m was made indicating a lower limit 
to a of 10-*cm™*, Measurements of a vs. lambda in hot pressed disks 
of CdCr2S, reveal that the most probable impurity affecting a at 10.6 
pm is SOx. 


54861 (GA-A—14269) Strength testing of production grade H- 
451 graphite; lots 472, 478, and 482. Engle, G.B.; Price, R.J. (General 
Atomic Co., San Diego, Calif. (USA)). Mar 1977. Contract EY-76- 
03-0167-PRJ-17. 99p. Dep. NTIS, PC AOS/MF AO1. 

Ninety-eight production logs of H-451 graphite, from three 
separate extrusion lots, were sampled for tensile testing. Eight repli- 
cate axial specimens from the midlength center and four replicate 
radial specimens from the end center of each log were tested. The 
axial strengths (average value 12.7 MPa) showed wide lot-to-lot and 
log-to-log variations, while the radial strengths (average value 15.8 
MPa) were more uniform. Statistically based acceptance criteria 
which could be used for assigning a log to a minimum strength 
category were derived for two alternative definitions of “minimum” 
strength. The first definition would require 90 percent of the materi- 
al at the midlength center of the log to exceed the specified mini- 
mum stréngth, with 90 percent confidence (90/90); the second, more 
stringent, definition would require 99 percent of the material to 
exceed the specified minimum, with 95 percent confidence (99/95). 
If three nak seme strength categories are assumed, with category A 
requiring a minimum strength of 10.3 MPa, category B requiring 8.3 
MPa, and category C requiring 5.5 MPa, use of the 90/90 definition 
of minimum strength would cause the rejection of two logs. Use of 
the 99/95 definition of minimum strength would increase the number 
of rejected logs to 18; however, this would include only 2 out of the 
56 logs in the best extrusion lot. Decreasing the number of tests per 
log from eight to four would cause only small differences in the 
yields of logs accepted in each category. 


54862 Phonon scattering in am solids, Pohl, R.O. (Cor- 
nell Univ., Ithaca, NY). RW. 114 of In Phonon scattering in solids. 
Challis, L.J.; Rampton, V.W.; Wyatt, A.F.G. (eds.). New York; 
Plenum Publishing Corporation (1976). 

The thermal conductivity of all amorphous dielectric solids 
appears to depend only on the temperature and not on the material 
(to within a factor of ten). Studies undertaken to investigate this fact 
are reviewed. Although the phonon scattering responsible for the 
apparently universal low-temperature thermal conductivity of glass- 
es has been very thoroughly studied through ultrasonic techniques, 
no independent evidence for the centers causing the scattering has 
been found. The frequently quoted low-temperature linear specific 
heat anomaly, in particular, must be viewed with caution at this time. 
The density of states derived from it must be regarded only as an 
upper limit of the scattering state. 5 figures. (RWR 


54863 Thermal insulation behavior of closely packed fibre insu- 
lants at high temperatures and high pressures. Broeckerhoff, P.; 
Scholz, F. (Kernforschungsanlage, Juelich, Ger.). Verfahrenstechnik 
(Mainz); 11: No. 4, 237-240(Apr 1977). (In German). 

Hot gas piping of gas-cooled reactors are particularly critical, 
since they have to feed hot gases at temperatures up to 950°C and at 
pressures of 40 to 60 bar. Since commercially available materials 
cannot be used under such conditions, it is necessary to insulate the 

ipes internally. Various methods are in use. One uses closely packed 
fibre materials. The paper describes two methods which are akin to 
each other, and measurements in air and helium at temperatures up 
to 760°C and pressures up to 40 bars are discussed. A short compari- 
son is given with metal foil insulants employed earlier. 
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54864 Multiphonon relaxation of rare-earth ions in oxide glasses. 
Layne, C.B.; Lowdermilk, W.H.; Weber, M.J. (Lawrence Livermore « 
Laboratory, University of California, Livermore, California 94550). 
Phys. Rev., B; 16: No. 1, 10-20(1 Jul 1977). 

Nonradiative decay of excited rare-earth ions by multi 
emission has been caffe gee in a series of oxide glasses. Various 
rare-earth electronic levels were selectively excited by short-dura- 
tion laser pulses and multiphonon rates were determined 
from measurements of fluorescence rise and decay times. Time 
resolution for fluorescence measurements was 3 nsec, “ty pe seg 
states were probed for which the decay was 
diative. Excited states of Nd*, Er*, and Tm®™ with ae = oa snag 
the next-lower J state ranging from 1300 to 4700 cm™'! were studied. 
The multiphonon relaxation rates for each glass investigated gg 8 
ed an approximately exponential dependence on energy Pap 
dence of breakdown of this dependence was observed in — 
of small energy gaps. The measured temperature dependences 
decay rates establish that the antes occurs a 
excitation of the highest-frequency vibrations 
stretching modes of the glass network former. Sean ae silicate, phos- 
phate, germanate, and tellurite glasses were studied. From Raman 
spectra, the highest-frequency vibrations for these glasses a 
from 700 to 1400 cm™*. The corresponding a 
rates for a given energy gap differed by three orders of aagulens. 
The strength of the ion-phonon coupling was found to be approxi- 
mately equal for all glasses. 


54865 NMR of nuclei near rare-earth ions in yttrium ethyl 
sulfate. Wolfe, J.P. (Department of Physics, University of California 
at Berkeley, Berkeley, California 94720). Phys. Rev., B; 16: No. 1, 
128-145(1 Jul 1977). 

Nuclear magnetic resonances are detected for protons adja- 
cent to rare-earth impurities in yttrium ethyl sulfate ) crystals at 
T < 4.2 K. The near-proton resonances are shifted several hundred 
gauss away from the usual bulk proton NMR and are two to four 
orders of magnetude weaker, d ding —— the — concentra- 
tion. A sensitive and versatile rt —— used to detect these 
weak signals is described in detail. The neatale of the NMR shift 
is shown to be approximately described by a point dipolar field of 
the paramagnetic impurity, even for protons only 3 A from the 
impurity. However, field-angle dependences of these nearest proton 
splittings reveal significant deviations from the simple lar inter- 
action which most likely arise from the finite extent of impurity 
wave function. A frequency dependence of the splitting gives the 
components of the local field parallel and perpendicular to the 
external field direction. The intensities of the near-nuclei 
resonances R) in YES:Yb decrease rapidly above 3.8 K. The 
observed temperature dependence is quantitatively explained for 1.5 
K < T < 4.2 K by including time-dependent fluctuations in the 
local field. A general NNMR criterion is experimentally established: 
lifetime broadening of the near-nuclei resonances occurs whenever 
the electron <S/sub z/< (t) correlation time tau is shorter than the 
inverse dipolar NMR linewidth; i.e., when tau is less than about 1075 
sec for abundant 'H and '°F spins. From the near proton splittings 
in YES:Yb near 6 = 90°, a large distribution in the value of the 
elusive g/sub perpendicular/ factor was discovered, giving g-bar/ 
sub perpendicular/ = 0.01. Comparisons of NNMR spectra for 
several rare-earth ions in YES and the extension of this method to 
other crystals are discussed. 


54866 Critical behavior of pure and site-random two-dimensional 
antiferromagnets. Birgeneau, R.J.; Als-Nielsen, J.; Shirane, G. (De- 

partment of Physics, Massachusetts Institute of Technology, Cam- 

a Massachusetts 02139). Phys. Rev., B; 16: No. 1, 280-292(1 Jul 
1977). 


Quasielastic neutron-scattering studies of the static critical 
behavior in the two-dimensional antiferr K2NiF,, K2MnF,, 
and Rb2Mn.TsNio.s Fs are reported. For T < 0.95T/sub N/ the 
diffuse scattering arises principally from the noncritical transverse 
susceptibility chi/sup perpendicular/(Q). In all three materials chi/ 
sup perpendicular/(Q) is found to be only weakly temperature 
dependent for T < T/sub N/ with a halfwidth x/sup fm acne 
consistent with spin-wave theory. For abs. value - T/T/sub N/ < 


0.05 the overall scattering is dominated by the critical Ising —— 


nent chi/sup parallel/(Q). The total scattering is p’ 
sup parallel/(Q) + chi/sup HQ) so "s,that, with an 
appropriate correction for chi/sup mney ey the detailed 
critical behavior for chi/sup parallel/( be determined. For 
the reduced temperature range 0.008 < T/T /sub NY 1 < 0.15 one 
finds in all three materials v = 0.9 +- 0.1, y = 1.6 +- 0.15, and 
from oo = v (2 - eta), eta = 0.2 +- 0.05. For T < 
T/sub N/ one finds 8 = 0.15 +- 0.015 in the three systems. Finally, 
in K2NiF, for T < T/sub N/, chi/sup —, and nd «/sup 
parallel/ are consistent with two-dimensional Ising 

exponents y’ = 1.75, v’ = 1; further chi/sup penal Ct abs. value 
epsilon ) {50 - +- 10) chi/sup parallel/(- abs. value epsilon ) com- 
pared with the Ising asymmetry factor of 37. These results thus 
demonstrate that the site-random and pure systems have identical 


roportional to c 
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critical behavior in t with current theory. rn Oe the 
critical behavior is close to that of the two-dimensional Isin, [oe 
although there are small differences, assumedly due to the fact that 
the experiments do not probe the true asymptotic region. Finally a 
number of inconsistencies in earlier experiments are resolved. 


Oscillatory magnetotransport in the « compounds 4Hb- 
TeSe and 211-TaSes Fleming, R.M.; Coleman, R.V. (Department of 
Physics, University of My i Charlottesville, Virginia 22901). 
Phys. Rev., B; 16: No. 1, 302- — Jul 1977). 
Quantum oscillations have been observed in the magnetoresis- 
tance and Hall effect of 4Hb-TaS. and 2H-TaSez in fields up to 230 
kG. For magnetic fields perpendicular to the layers at least twelve 
frequencies in the range 0.044 to 8.2 MG have been observed in 
4Hb-TaS:. Eleven frequencies in the range 1.6 to 44.6 MG have been 
observed in 2H-TaSez. The angular dependence of the frequencies 
generally follows functions of the form @/sub perpendicular//sin@, 
where @/sub icular/ is the frequency observed for field 
perpendicular to layers and @ is the angle between the field and 
the layers. The angular dependence is consistent with that expected 
for a nearly-two-dimensional cylindrical Fermi surface, and the small 
cross sections corresponding to the observed frequencies indicate 
that the Fermi-surface sections result from the 3a x 3a0 x Co charge- 
density-wave superlattice. Maxima in the magnetoresistance rotation 
diagrams indicate the presence of open orbits along the c axis in both 
materials. Features in the field dependence of the magnetoresistance 
and Hall effect of 4Hb-TaS, suggest the presence of magnetic 
breakdown while the field dependence observed in 2H-TaSez is well 
behaved, although breakdown aened play a role in the orbits 
associated with the highest frequencies 


54868 Interatomic Auger processes in NaCl. Yafet, Y.; Watson, 
R.E. (Bell Laboratories, Murray Hill, New Jersey 07974). Phys. Rev., 
B; 16: No. 2, 895-899(15 Jul 1977). 

The decay rate of a Na 2s hole in NaCl by interatomic Auger 
transitions associated with a valence electron located on the nearest- 
neighbor chlorines is calculated. The Cl orbitals of the octahedral 
cluster surrounding the Na 2s vacancy are combined into molecular 
orbitals and the Au ~~ transitions to spherical waves having | < or 
= 4 are determined. The total calculated rate is nearly twice that 
calculated for the 2s vacancy in a free Na atom and supports the 
—-* suggestion by Citrin that the effective valence charge on the 

ue to the ligand orbitals is even larger in NaC! than it is in 
the Pa atom. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 54611, 54612, 54613, 54614 


54869 Stimulated emission from thin PbSe films at room tem- 
perature. Galeski, F.; Drozd, I.A.; Lebedeva, L.Y.; Ten, V.P.; Yuno- 
vich, A.E. (M. V. Lomonosov State University, Moscow). Sov. Phys. 
VSendood (E ngl, Tra — 11: No. 3, 327-328(Mar 1977). 

Films o by evaporation in the presence of 
excess Se emitted stimulated ieeokar of 1<4p wave- 
lengths at temperatures up to 330degreeK. (AI 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 54829 


54870 Radiation and temperature-induced changes in the width 
ee ney eee Bes Gees Sas a-quartz. Zubov, V.G.; 
a x", aailgn (Bi ding sgl Transl: ipa — olin University). Sov. 
ys. 
Baeee that the wid ith of the 206, 357, 37, 466, 696, and 
1159 cm-* Raman lines of wartz increases both on i the 
quartz with fast neutrons also on heating the crystals. For the 
206 cm~* line the temperature and radiation dependences of the 
radiation leas to greater broadening arnae eee Sane 
to a greater broadening iting to the tempera- 
to the flux in question. The greater broadening of 
Ge essen spastedl Hams of quate on temsdlatias oth fut estes 
attributed to . A comparison between the behavior of 
the 128, 206, and 466 cm™ line intensities after reactor irradiation 
and heating the crystals shows that the change in the 206 cm™' line 
intensity due to irradiation is analogous to that due to tem; 
whereas anomalous behavior is encountered in the case of the 
and 466 cm™' lines. In order to explain the radiation 
the 128, 206, and 466 cm™' lines (and the tem 
the 206 cm™' line), it is sufficient to allow for the 
the lattice vibrations of the irradiated crystals, due to the formation 
of radiation defects. 


54871 X-ray diffraction in Sp ee hae we ee 
ions. Baturin, V.E.; ey th M.V.; Kov‘ev, E.K.; Palapis, V.E. 
y of Sciences of the USSR). 

‘el “font 22: No. 1, 79-82(Jan 1977). 
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X-ray diffraction in perfect silicon crystals irradiated with 40 
keV boron ions is analyzed. The “tails” of the diffraction curves 
contain weak oscillations in the reflection coefficient. This effect is 
attributed to interference between waves scattered by a thin layer 
having a linear variation in lattice constant and the main part of the 
crystal. 


CHEMISTRY 


54872 (PB—265544) Bibliography of investment po har operating 
costs, and related economic information for the mineral industries, 
January-December 1975. Information circular. Sabatini, J.; Conley, 
L.A. (Bureau of Mines, Morgantown, W.Va. (USA). Process Evalu- 
ation Group). Sep 1976. 64p. (BM-IC—8716). NTIS, PC A04/MF 
AOl. 

This report, covering the period January through December 
1975, contains abstracts of articles concerning all phases of cost 
engineering and economics for chemicals processing, mining, and 
other mineral industries. The bibliography has a major emphasis on 
energy-related activities, and many abstracts give investment and 
operating costs for synthetic fuel plants, oil and gas exploration and 
production, underground and surface coal mining and reclamation, 
and nuclear and conventional power generation facilities. Some 
other subjects covered included cost estimating methods and theory, 
reports on construction projects in the United States and abroad, 
developments in the environmental control segment of the energy 
economy, progress in solar and geothermal energy development, 
deep ocean mining, and logistics in the energy market. 


54873 173rd national meeting of the American Chemical Society. 
Abstracts of papers. Washington, DC; American Chemical Society 
(1977). vp. (CONF-770301—(Absts.)). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, Louisiana, United States of America (USA) (20 
Mar 1977). 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 54013, 55083, 55084, 55087 


54874 (INIS-mf—3590) Trace elements 75. Seminar proceedings. 
(Ceskoslovenska Akademie Ved, Prague. Ceskoslovenska Spolec- 
nost Chemicka). 1975. vp. (CONF-7504134—). NTIS. 

From 9. seminar on the methods of determination and on 

significance of trace elements in biological materials; 

Czechoslovakia (15 Apr 1975). 

Separate abstracts of individual papers were entered into the 
data base. (DLC) 


54875 Phased approach to environmental assessment sampling 
and analysis. Dorsey, J.A.; Statnick, R.M.; Lochmuller, C.H. 4 
ronmental Protection Agency, Research Tri Park, NC). Fda 
FN fone any Atha ey 16) tend 

OH; American Se eres eee, 

From 4. national conference on ener, environment; 
Cincinnati, Ohio, United States of (tee ng (USA) (5 Oct 1976), 

See CONF-761016—. 

There are two distinct approaches to an environmental source 
assessment sampling strategy which would satisfy the goals outlined. 
The first approach which we are calling the “direct approach” 
would subject each stream to a complete and detailed sampling and 
analytical on the first sampling trip. This methodology 
would use state-of-the-art sampling procedures and state-of-the-art 
ee ae ee ee eee 
sampled stream. The second approach which we are calling the 
phased approach consists of a series of sampling and analytical 
activities which first characterizes the emissions and prioritize the 
streams (or stream components); secondly, provides a detailed char- 
acterization of those streams which have received a high priority; 
and thirdly, provides for the continual monitoring of selected surro- 
gates to determine the influence of process variations on the emission 
rate. Since both the direct and the phased approaches to an environ- 
mental source assessment offer, at least in pri equal promise of 
success, the relative resource uirements each sampling and 
analysis was examined for a full-scale a. 
complex and for a pilot scale limestone wet process. A 
comparison of the total estimated costs for both processes by both 
“ek nadbessaitieedaets In both cases, the phased 

was more cost effective than the direct approach. 
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ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 55086 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 53682, 54050, 55080 


54876 Cathodic pulse one analysis of iodine at the parts-per- 
billion level. Propst, R.C. (E. I. du Pont de Nemours and Co., Aiken, 
SC). Anal. Chem.,; 49: No. 8, 1199- 1205(Jul 1977). 

The deposition-stripping behavior of iodide films at the hang- 
ing mercury drop electrode (HMDE) is investigated. Surface mono- 
oe of <b By. and Hgzle are postulated based on the percentage 

available sites at the surface of the HMDE. 
Seleteneiaen films of Hg . Hgl, as stripped from the electrode, are 
used to determine iodine concentrations from 1 to 50 ppb with a 
standard deviation of 0.3 ppb. 


54877 Equivalence-point determinations for automated poten 

metric titrations with ion-selective electrodes. Frazer, J.W.; “Selig. 
Rigdon, L.P. (Univ. of California, Livermore). Anal. Chem.; ig We No. 
8, 1250-1255(ul 1977). 

An improved method is presented for determining the equiv- 
alence point in potentiometric titrations. Titration rate and data 
acquisition are under computer control, and ion-selective electrodes 
are used as indicators. As the titration proceeds, the potentiometric 
curve and Gran (antilog) plot are displayed on a CRT. Upon 
completion of the titration, the operator uses interactive graphic 
techniques to interrogate the Gran plot and develop an error func- 
tion. This error function identifies the period during the potentiome- 
tric titration when the cell output is most nearly Nernstian. Data 
obtained during the identified period are used to estimate the equiv- 
alence point. Data are presented together with a discussion of the 
characteristic features of the error function. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


54878 (AD-A—038910) Isotopic analysis of ota on plutoni- 
um samples high-resolution alpha and 

Strickland, J.L. (Air Force Inst. of Tech., Waght-Patterson AFB, 

Ohio (USA). School of Engineering). Dec ‘1976. 85p. (AFIT/GNE/ 

PH—76D-7). NTIS PCA0S/MF AO}. 


Thesis 
High- resolution alpha particle and photon spectroscopy is 


applied to determining the ratios of **°Pu and *“°Pu in ee 
mixed samples of less than a few thousand DPM. The utility of 
alpha-gamma coincidence and L-shell x-ray spectroscopy methods 
are explored. Experimental equipment, procedures and calibration 
methods are discussed. Minimum sample activities necessary for 
quantification are presented for each method. Instrumental and sta- 
tistical uncertainties prevented reliable determination of isotopic 
ratios. Improvements in equipment are recommended to reduce 
uncertainties. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 53698, 53924, 53996, 54891, 
55052, 55186 


54879 (AD-A—038838) Spectrochemical of boron car- 
wder techniques. Final report. Strauss, B.H.; Howell, F.G. 

y Materials and Mechanics Research Center, Watertown, Mass. 
(USA) Feb 1977. 12p. (AMMRC-TR—77-6). NTIS PCA02/MF 


A method for the determination of impurities in boron car- 
bide was developed using powder techniques. The elements alumi- 
num, calcium, iron, magnesium, manganese, nickel, silicon, titanium, 
and vanadium were determined over concentration ranges between 
10 and 24,000 ng per million. The boron carbide powder was 
mixed with b including an internal standard. These sample 
mixtures were excited in a direct current arc and spectra were 
recorded on photographic plates. Due to a lack of standard boron 
carbide samples, the analytical curves are based on the wet chemical 
analysis of six samples. Dilution with graphite was employed to 
extend the analytical curves of the higher levels elements (aluminum, 
calcium, iron, and silicon) down to 100 ppm or less. 


54880 Environmental and fuel materials analyses by multi-ele- 
ment dilution spark-source mass spectrometry. Carter, J.A.; 
rg D.L.; Franklin, J.C.; Stelzner, R.W. (Oak Ridge National 
303-310 of In Trace substances in environmental 
; . IX. Hemphill, D.D. (ed.). Columbia, MO; Univ. of 
Missouri (1975). 


The isotope dilution method of analysis has been expanded to 
allow the addition of 20 or more enriched stable isotopes to a single 
sample. The method combines the survey capability of spark-source 
mass spectrometry with the accuracy and precision of isotope dilu- 
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tion techniques. The limit on the of analysis may well be 
the variability in response of the Ilford aon emulsion. ‘The method 
has been studied using National Bureau of Standards reference 
materials in order to determine its accuracy and precision. The 
matived has boon weet so manana Settee © ee 
mental samples at several concentration ranges. 

has been interfaced with a mini-computer to oo e's rapid collection, 
of data and subsequent concentration determinations. The data 
system and its operation will be discussed briefly. 


54881 Instant spectroscopy in wedenge ay ee and — 
ultraviolet with Polaroid film. leman, R. Jr.; Radziemski, L.J. Jr. 

Alamos Scientific Lab., . Appl. at: 14: No. 12, 2821- 
2822(Dec 1975). 

Results of tests performed with Polaroid type 75 positive film 
for recording spectra in the visible, ultraviolet, and vacuum ultravio- 
let are reported. The film is reported to be very satisfactory for 
checking alignment of spectrographs and for di purposes 
while preparing experiments. A method for sensitizing the film for 
use in vacuum ultraviolet work is described. (BLM) 


54882 New cross sections for the absorption of near ultraviolet 
radiation by nitrous oxide (N20). Johnston, H.S.; Selwyn, G.S. 
(Univ. of California, Berkeley). Geophys. Res. Lett.; 2: No. 12, 549- 
551(Dec 1975). 

A re-investigation of the ultraviolet absorption spectrum of 
nitrous oxide (N2O) agrees with previous results in the range 210 to 
235 nm, but contrary to previous results it indicates a vanishingly 
small cross section above 260 nm. The absence of the relatively long 
wave length absorption implies a negligible rate of photolysis of 
nitrous oxide in the troposphere. These results plus the previously 
estimated atmospheric mean residence times of N2O indicate that 
there is a large, unknown tropospheric sink for nitrous oxide. 


54883 Use of yttrium and sodium anodes in photoelectron spec- 
troscopy. Banna, M.S.; Shirley, D.A. (Univ. of California, Berkeley). 
J. Electron Spectrosc. Relat. Phenom.; 8: 23-34(1976). 

Low-cost anodes of the active metals yttrium and sodium 
were constructed and used under modest vacuum conditions. The 
yttrium Mzeta line (132.3 eV) was used to determine np/ns cross- 
section ratios in the valence shells of three rare gases. NaKau 
line and its satellites were characterized with a neon converter. It 
yielded a linewidth of 0.58(1) eV on the neon 1s line, from which an 
upper limit of 0.42 eV was set for the NaKae x-ray linewidth. On 
several "test cases” the NaKaie x-ray fell between other characteris- 
tic x-rays (e.g., MgKai2) and monochromatized sources in its ability 
to resolve fine structure. The methane C 1s peak was asymmetric . 
and the correct vibrational spacing was obtained by fitting with 
three components of the correct intensity ratios. Similarly, relative 
chemical shifts of the unsubstituted carbons in m-difluorobenzene 
were determined almost completely by fitting the asymmetric 4 
In the PF; (Fls) and O: (O 1s) cases some new information was 
obtained. 


54884 Absorption coefficients of sulfur dioxide microwave rota- 
tional lines. Kolbe, W.F.; Leskovar, B.; Buscher, H. (Univ. of 
California, Berkeley). J. Mol. Spectrosc.; 59: 86-95(1976). 

New calculations of the absorption coefficients of the roia- 
tional transitions of **S**O, are given for all energy levels up to J = 
50 and a less than 200 GHz. A spectrometer incorporating 
a semiconfocal Fabry-Perot resonant cavity and operating in the 
vicinity of 70 GHz is described. The calculated absorption coeffi- 
cients are compared to measured values obtained with this spectrom- 
eter and to existing measurements over the frequency range 26 to 40 
GHz. The results obtained are in general agreement to within 5 to 10 
percent. 


54885 Quantitation of ion binding to dissolved 
yellow organic substances of natural waters by electron spin resonance. 
Gaver, R.W.; Milanovich, F.P.; Ward, R.L. (Univ. of California, 
Livermore). J. Environ. Sci. Health, Part A; 11: No. 12, 743- 
754(1976). 
The electron spin resonance technique for 

manganese(II) ion concentration in aqueous solution has been Ps 
plied to the study of divalent ion binding by polyanions such as 
dissolved yellow organic substances found in surface water sources. 
Using this technique it was shown that 769 grams of dissolved 
yellow organic substance from Alameda Creek, Sunol R Park 
(California) are required to bind one mole of ion, and 
the weight basis formation constant is 161 (g/1)~*. 


54886 Angular-resolved Auger emission spectra from a clean 
Cu(100) surface. Noonan, J.R.; Zehner, D.M.; Jenkins, L.H. (Oak 
Ridge National Lab., TN). J. Vac. Sci. Technol; 13: No. 1, 183- 
187(1976). 

Previous measurements of the an; emission of Auger 
electrons from a clean Cu(110) surface, using a Faraday cup retard- 
ing-field analyzer, have revealed large intensity variations as a 
function of either polar or azimuthal angle. Additional measurements 
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of the angular Auger electron emission for both the 62-eV Me,3VV 
and 107-eV Mi, transitions from the Cu(100) surface which 


— —— of similar magnitude are reported. Some of these 
fff po ‘Hol 


with similar observations by McDonnell, Wood- 
and with results of their single-scattering diffrac- 
tion calculation. The effects of variation of incident beam energy and 
=> have been investigated and these data are presented and 


light effects in photoacoustic spectroscopy. 
ioe 19 R.N. (Ames Lab., IA). Appl. Opt.; 15: 


light ceoindion to the photoacoustic signal is 


a. The scattered ba component was observed with a liquid 
ow, a A method for reducing this 


dye sample in various 
spurious effect is presented. 


54888 Mass spectrometric determination of zirconium from a 
resin bead. Walker, R.L.; Botts, J.L.; Carter, J.A.; Costanzo, D.A. 
(Oak aon National Lab., TN). Anal. Lett.; 10: No. 4, 251- 
— Reine | isotope dilution technique has been developed for 
the analysis of sub-micro; amounts of zirconium. The analysis is 
based on the increased ion emission for Zr adsorbed on a 
single anion resin bead. Zr is isolated from a solution containing the 
pt and a highly enriched Zr (96%) spike. The determination is 
made poss ible by using a high-sensitivity pulse-counting 2-stage 30- 
jus mass spectrometer. The detection limit depends upon the 
ae of the isotope spike added and the desired precision. Fifty 
nano; of zirconium (sample plus spike) produce sufficient ion 
doab on reliable isotopic analysis so that fission Zr can be mea- 
sured with blank correction to a precision of 3%. By this method for 
fission Zr in spent reactor fuel particles, contamination from normal 
Zr and Mo can be corrected out by making isotopic measurements 
before and after spiking and scanning masses 90 and 95 during 
analysis. Since nei masses 90 nor 95 are stable fission products, 
their presence is due to sample contamination and can be used for 
correction based on their normal isotopic distributions. Zone-refined 
tantalum ribbon, essentially free of normal Zr and Mo was selected 
as the ionizing filament. This method can be adapted to a wide 
variety of samples. 


54889 Photoelectron spectroscopy of carbonyls. 1,4-benzoquin- 
ones. Dougherty, D.; McGlynn, S.P. (Louisiana State Univ., Baton 
Rouge). J. Am. ‘Chem. Soc.; 99: No. 10, 3234-3239(11 May 1977). 

He I photoelectron spectra have been obtained for 1,4-benzo- 
quinone (PBQ) and some selected derivatives. A correlative Study, 
which is based on the vibronic characteristics of the various ioniza- 
tion events and on the differential sensitivities of these events to 
chemical —— (usually methylation, fluorination, or chlorina- 
tion) on the benzenoid ring, leads to an MO assignment for the low- 
energy ionization regime. The assignment for PBQ, in order of 
decreasing MO energy, is n/sub -/ < n/sub +/ < m/sub circled 
+/ < m/sub -/; that for tetrafluoro-1,4-benzoquinone (TFPBQ) is 
n/sub +/ < n/sub -/ < a/sub -/ < m/sub circled +/. The 
perfluoro effect on PBQ induces shifts of the n orbitals which are 
~1l eV. The uoro shifts of the 7 orbitals are somewhat smaller 
than those of the n orbitals. CNDO/2 computations provide uni- 
formly poor t with the experimental data and retain no 
assignment utility unless used in a perturbative sense. 


SEPARATION PROCEDURES 


54890 Supercritical fluid chromatography applied to the charac- 
terization of a siloxane-based gas phase. 
Nieman, J.A.; Ro L.B. (Purdue Univ., West Lafayette, IN). Sep. 
Sci.; 10: No. 5, 517- 545(1975). 

Supercritical fluid chromatography using n-pentane as a 
mobile phase and Porasil C as a column packing was applied to the 
pon me aagee ael of Dow-Corning 710 fluid, a gas chromato ~ 
stationary phase. Decomposition of the polymer was observ: 
columns o alumina, and derivatized Porasil packings were found t to 
be unstable. Linear pressure pro as eee ee SaeeS t 
206 and 216°C by normalizing the analysis time on a fixed 
length of column. A series of homologous polymer components was 
used to demonstrate the effects upon resolution of density-isotherm 
nonlinearity associated with the mobile phase. The results showed 
ee sak ir ona ee ee 

pressure programming, with the choice of temperature conditions 
— upon the molecular weight range. Operational 

Mixed solvent behavior was investiga for this 

. Addition of 0 to 20 percent v/v isopropanol to pentane 

was shown to change tion characteristics and alter critical 

constants. The effect upon critical constants to con- 

form to Kay's approximation. The results suggest that mixed sol- 


vents can be used to ving 
components of widely di erent adsorption energies. The pseudocriti- 
ximation was tested for its = 


cal concept using Kay's 
ability to estimate state effects when solvents are mixed. effect 
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of temperature upon migration behavior was compared for equimo- 
lar amounts of isopropanol and methanol, each in n-pentane. Kay's 
approximation appeared to be useful for qualitative predictions re- 
garding changes in critical pressure. However, an attempt to predict 
density isotherm behavior for 20% isopropanol in n-pentane relative 
to pure n-pentane suggested that Kay's approximation may not be as 
useful for predicting critical temperature effects. 


54891 Separation method for coal-derived solids and heavy liq- 
uids. Schiller, J.E.; Mathiason, D.R. (Grand Forks Energy Research 
Center, ND). Anal. Chem.; 49: No. 8, 1225- 1228(Jul 1977). 

A rapid, simple chromatographic procedure has been devel- 
oped to fractionate coal-derived solids and liquids for subsequent 
analysis by mass spectrometry and other spectral methods. The 
sample is pre-adsorbed on neutral alumina (activity I), and eluted 
with hexane, toluene, chloroform (2 fractions) and 9:1 tetrahydro- 
furan-ethanol. The principal compound types eluted in each fraction, 
respectively, are: saturated hydrocarbons, aromatic hydrocarbons 
and benzofurans, ethers, nitrogen compounds, and he, wate com- 
pounds. Mass spectral analysis is enhanced because the toluene 
eluate contains only aromatic hydrocarbons and ethers, while the 
second chloroform Traction includes almost all of the nitrogen com- 
pounds in the sample. 


INORGANIC AND PHYSICAL CHEMISTRY 


54892 (AD-A—038665) Far infrared study of cation motion in 
dry and solvated mono- and divalent zeolites x and y. Technical report. 
Butler, W.M.; Angell, C.L.; McAllister, W.; Risen, W.M. Jr. (Brown 
Univ., Providence, R.I. (USA). t. of Chemistry). 10 Mar 1977. 
Contract N00014-75-C-0883. 45p. S PCA03/MF AOl1. 

Far infrared ion motion bands have been observed and as- 
signed in the spectra of dry synthetic zeolites X and Y containing 
Li*, Na*, K*, Rb*, Cs*, Ag*, Ca2*, Sr2*, and Ba2* cations. The site 
I’ and site II cation vibrational bands overlap and form the strongest 
feature in the spectra of samples exchanged with monovalent ions. 
The site I cation band appears at lower frequency than the site II 
envelope in these samples, but in divalent ion exc ed zeolites the 
opposite order occurs. A very low frequency site III cation band, 
typical of monovalent X zeolites, has been observed in CsY. For a 
given cation, the frequency on X is higher than on Y due to the 
higher framework charge of X zeolites. The vibrational frequencies 
also follow an approximate m raised to minus 1/2 power 
for the two types of cation and the two forms of the zeolite. 
Solvation of the monovalent zeolites with HzO, THF, DMSO, 
pyridine, and CH2Ck results in the appearance of a new band at 
higher frequency than the ion-framework modes which concurrently 
diminish in intensity, especially the site III band. The high frequency 
band is due to ion motion in a solvation shell which is uns’ 
at low hydration levels and at all solvation levels with organic 
adsorbates. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 53663, 54840 


54893 (AD-A—038664) Mixed alkali glass spectra and structure. 
Technical report. Rouse, G.B.; — P.; Risen, W.M. Jr. (Brown 
Univ., Providence, R.I. (USA). . of Chemistry). 10 Mar 1977. 
Contract N00014-75-C-0883. 34p. 1 PCA03/MF AOl1. 

The far infrared and Raman spectra of several series of mixed 
alkali hosphate glasses have been investigated as a function of 
the mole tion, x, of the network ing ionic oxides in 
xM2O(1-x)M20.P205. The frequencies of the cation-motion bands in 
the far infrared spectra, which correspond to cation-site vibrations, 
do not shift with x, indicating that the vibrationally significant local 
geometry and forces associated with a particular cation are unaffect- 
ed by the introduction of the second cation into the glass structure. 

h Raman-active band due to vibrations of the metaphosphate 
network occurs at a different frequency for each pure glass (x-0 or 
at a eee eee ay one band occurs for each type of 

mode and it varies linearly with x. This indicates that the cations in 
are homogeneously distributed, there is no 
significant molecular-level domain formation, and the 
chains are associated with an averaged cation ae whose 
effect on the chain modes varies with x. A simple vibrational model 
is presented which shows that the cation-dependent shifts are due to 
> iS OS PR 
lorces 


(AD-A—039001) HTFFR kinetics studies of Al + Co, 
Salas of Ale + CO from 300 to 1800°K, a non-arrhenius reaction. 
Technical report. Fontijn, oe Felder, W. (Purdue Univ., Lafayette, 
Ind. (USA). Project Squid Headquarters). A) 1977. Contract 
oo 36p. (SQUID-AC—16-PU). S PCA03/MF 
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Prepared in cooperation with AeroChem Research Labs., 
Inc., Princeton, N. J. Rept. no. AeroChem-TP-353. 

The previously ibed metal atom oxidation studies using a 
high-temperature fast-flow reactor (HTFFR) which, in its various 
modifications, allows the measurement of rate coefficients of reac- 
tions over roughly the 300-2000 K temperature range. The earlier 
HTFFR measurements covered most ‘of t this range for Al/O2 and 
AlO/O2 reactions. The rate coefficients of both these reactions were 
found to be, within experimental error, temperature independent. In 
the present work we have studied the reaction Al + CO2 gives AlO 
+ CO. This reaction was selected since, on the basis of the most 
commonly accepted bond energy of AIO, it is endothermic and 
hence has an activation energy, i.e., a temperature-dependent rate 
coefficient. The reaction has indeed been found here to have a 
positive activation energy, though evidence is discussed suggesting it 
may be somewhat more energetic than usually assumed. 


54895 (UCRL—79374) Effect of centrifuging on fluctuations in 
the critical liquid—liquid region. Alder, B.J.; Alley, W.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Apr 1977. 
Contract W-7405-ENG-48. 13p. (CONF-770608—1). Dep. NTIS, 
PC A02/MF AOl. 

From 3. west coast statistical mechanics conference; San Jose, 
California, United States of America (USA) (14 Jun 1977). 

A recent interpretation of the results of the shift of the critical 
temperature of two liquid pairs with centrifugal fields as a nonequili- 
brium sedimentation phenomenon is at variance with the experimen- 
tal fact that once the phase boundary was formed, there was no 
further observable change with time at constant rotor speed. Fur- 
thermore, both systems behaved qualitatively the same, even though 
for the system where the pairs of liquids have nearly equal densities, 
the shift of the critical temperature can be accounted for by the 
equilibrium shift associated with the hydrostatic pressure developed 
by the centrifugal field. Although a centrifugal field cannot in 
general shift thermodynamic properties except for the barocentric 
effect mentioned above, near the critical point fluctuations and 
particularly gradients in the fluctuations can, if the densities of the 
= differ greatly, be “stretched” by the centrifugal field which 
leads to a shift of critical temperature that is of the magnitude and 
the direction that is observed. 


54896 Reactions of alkali ions with organic molecules in the gas 
phase. Low energy pathways for carbonium ion formation and novel 
methods for generating alkali ion complexes with 7~ and n-donor 
bases. Wieting, R.D.; Staley, R.H.; Beauchamp, J.L. (California Inst. 
of Tech., Pasadena). J. Am. Chem. Soc.; 97: 924-926(1975). 

In the study of reactivity of alkali ions with halogenated 
hydrocarbons, it was demonstrated that halide ion transfer reactions 
between carbonium ions are rapid and can be employed to determine 
R* -X™~ heterolytic bond energies. Bond energies for various organic 
and alkali chlorides and bromides are tabulated. These determina- 
tions of binding energies of alkali ions to a- and n-donor bases 
contribute to a better understanding of the general theories of acid- 
base interaction. (BLM) 


54897 Apparent dissociation constants of hydrogen sulfide in 
chloride solutions. Goldhaber, M.B.; Kaplan, I.R. (Univ. of Califor- 
nia, Los Angeles). Mar. Chem.; No. 3, 83-104(1975). 

Spectrophotometric measurements are reported for the first 
apparent dissociation constant of hydrogen sulfide in seawater over 
the temperature range 7.5 to 25°C and 2 to 35.8°/oo salinity. These 
data are described by the expression pK’; = 2.527 - 0.169 Cl/sup 1/ 
3/ + 1359.96/T. The second apparent dissociation constant in 
potassium chloride solution was estimated potentiometrically using a 
sulfide specific ion electrode. A value of ~ 13.6 was found for pK’s 
at a KCl concentration of 0.67 M. It is suggested that explicit 
reference to the sulfide ion, S*", in describing equilibria in marine 
oS dropped in favor of a formulation involving the bisulfide 
ion, HS~. 


54898 Kinetics and thermodynamics of decomposition of barium 
sulphate. Mohazzabi, P.; Searcy, A.W. (Univ. of California, Berke- 
ley). J. Chem. Soc. (London), Faraday Trans., I; 72: 291-295(1976). 
Equilibrium vapor pressures of barium sulphate and free 
surface sublimation pressures of single crystals were both measured 
for the first time, using torsion-effusion and torsion-Langmuir tech- 
niques, ry mente Mass spectrometer measurements showed the 
tion reaction to be BaSO,(s) yields BaO(s) + 

Box + + 7p ora both equilibrium and free surface contiiiens. 
uir experiments remained constant at about 

10~? times that for e' m of equilibrium gaseous products over the 
temperature range 1422 to 1540 K. Effusion of the product gases 
through the porous product layer does not reduce the reaction rate 
even when the product layer thickness is as great as 1 mm. The 
simplest model consistent with the data assumes that all steps of the 
reaction except desorption to the gaseous products are at equilibri- 
um, but that desorption occurs from only 1 percent of the surface 
sites. The equilibrium studies yielded, for the crystal modification 
stable above 1422 K, AH/sub D/® = 588.3 +— 6.7 kJ mol™! and 


CHEMISTRY 5701 


ASYsub D/ = 257.3 +— 4.6 jK~! (mol BaSO,]~'. The kinetic 
studies yielded AH*/sub D/ = 575.3 +— 12.6 kJ mol™' and AS*/ 
sub D/ = 200.4 +- 8.4 JK~' (mol BaSO,])"* as the apparent 
enthalpy and entropy of activation for the decomposition reaction of 
the high temperature form of BaSO, when the activated state is 
— to consist of SO2(g) + '/2O2(g) per mole of barium sul- 
phate. 


54899 Solution properties of some pentafluorides and oxide tetra- 
fluorides in anhydrous hydrogen fluoride. Paine, R.T. (Los Alamos 
Scientific Lab., L.A. J. Inorg. Nucl. Chem.; 
Supplement, 85- 86(1976). 

Solutions of transition metal pentafluorides, MFs, M = Nb, 
Ta, Mo, Re and Os, and oxide tetrafluorides, MOF,, M = Mo, W 
and Re, in anhydrous hydrogen fluoride have been prepared. The 
conductivity and Raman spectrum of the solutions have been record- 
ed. The conductimetric measurements indicate that all — com- 
pounds are relatively weak fluoride ion acceptors; the order 
Lewis acid strength is OsF; < ReFs; < TaF; < MoFs < NbFs 
much greater than ReOF, < WOF, < MoOF,. None of the 
solutions contained sufficient amounts of MFs~ or MOF;~ ions to 
detect by Raman spectroscopy. The data are discussed, together 
i similar existing data on other pentafluoride-hydrogen fluoride 
solutions. 


54900 Some unusual dimeric and cluster species of the Group VI 
transition metals. McCarley, R.E.; Templeton, J.L.; —- T.J,; 
Katovic, V.; Hoxmeier, R.J. (Ames Lab., IA). 318-334 of In 
Inorganic compounds with unusual R.B. (ed.). 
Washington, DC; American Chemical Bolen a9? (197 
Several new compounds of molybdenum pao! ee oe 

have multiple metal—metal bonds are described. It is concluded that 
the compounds [Mo2(O2CR)sJIs (R = C2Hs, C(CHs)s, or CsHs), 
formed by reaction of Mo2(OsCR), with iodine in noncoordinating 
solvents, are Is” salts of the cations (Mo2(OxCR)]* with Mo—Mo 
bond order of 3.5. The first species containing quadruply bonded 
tungsten, MoW(O2C(CHs)s)4, was prepared in mixtures with 
Mo2(O2CR), with which it is isostructural and isomorphous. The 
mixtures were separated by iodination in benzene, which provided 
MowlocclcH tT I containing the one-electron oxidized cation 

oW(O2CC[CHs)s)4]* with Mo—W bond order of 3.5. The com- 


cial bioctahedral anion W2Bre?, d(W-W) = 2.58(1) A, and p(exp. 
= 1.72 BM. An unusual mixed halide complex [(CsHo)sN]2MoglhioCl 
is also repoted. 


54901 Bonding model for transition metal—sulfur dioxide com- 
plexes. Ryan, R.R.; Eller, P.G. (Los Alamos Scientific Lab., NM). 
Inorg. Chem.; 15: No. 2, 494-496(1976). 
A general molecular orbital model has been proposed which 
accounts for the geometry of the M-NO (M = transition metal) 
moiety (linear or bent) in terms of the number of d electrons in the 
system and the transition metal coordination polyhedron. The results 
of some extended Huckel molecular orbital calculations on LnM-A 
complexes (L = Cl or CO and A = NO or SO) ae have been 
performed with a version of this model are reported. Some modifica- 
Sens have been introduced to allow a direct comparison of the 
geometry and bonding between the NO and SO2 complexes. (BLM) 


54902 Rate constants for unimolecular decomposition at thresh- 
old. Klots, C.E. (Oak Ridge National Lab., TN). Chem. Phys. Lett.; 
38: No. 1, 61-64(15 Feb 1976). 

The character of rate constants for a dissociation prem 
near threshold on an attractive potential-energy surface is 
Application is made to the attachment of electrons to SF, and CCh, 
and to the autoionization of SF~¢. Implications for isotope separa- 
tion schemes based on the competition between the autoionization 
and dissociation SF ¢ are noted. 


54903 Non-crystallinity and polymorphism in elemental solids. 
Wang, R.; Merz, M.D. (Pacific Northwest Labs., Richland, WA). 
Nature (London); 260: No. 5546, 35-36(4 Mar 1976). 

A universal correlation of the noncrystalline state with poly- 
morphism is shown on a plot of the number of polymorphic forms 
vs. the group number for all solid elements in the Periodic Table. 
Noncrystallinity is weer in elements with a large number of 
polymorphic forms and a degree of bonding y. Five 
regions were defined with di ering conditions for bonding aneoropy, Five 
is postulated that the structure aa a noncrystalline solid is pens le 
of a finite number of bonding states with the same bond length, 
angle, and energy as the polymorph. (DLC) 


54904 Rydberg, ionic, and valence interactions in the excited 
states of F.. Hay, P.J.; eee a (Los Alamos Scientific 
Lab., NM). Chem. Phys. Lett.; 41: No. 1, 80-83(1 Jul 1976). 

The excited states of F2 have been investigated as . Sone. 
of the internuclear distance by a series of 
calculations. Numerous avoided curve-crossings sesrting aia 
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arg (3s and 3p), and ionic (F* F~) electronic states have been 
found. Trnsition moments from the ground state to the lowest dipole 
allowed Rydberg states are presented. 


54905 Collisional mixing of the lowest bound molecular states in 
xenon and argon. Keto, J.W. (Rice Univ., Houston, TX); Gleason, 
R.E. Jr.; Bonifield, T.D.; Walters, G.K.; Soley, F.K. Chem. Phys. 
Lett.; 42: No. 1, 125-128(15 Aug 1976). 

Rates are reported for transitions induced between the lowest 
excited 1/sub u/ and 0*/sub u/ states of Xez by collisions with 
electrons and ground-state xenon atoms. Upper limits are established 
for the corresponding rates in argon, in the case of molecule—atom 
collisions. 


54906 Towards an explanation of collisionless multiple-photon 
laser dissociation of SFs. Cantrell, C.D.; Galbraith, H.W. (Los 
o. Scientific Lab., NM). Opt. Commun.; 18: No. 4, 513-516(Sep 
1976). 

The rapidity and high degree of molecular vibrational excita- 
tion by the aeoopien of ir laser light in SFs and other molecules 
may be due in large part to the anharmonic splitting of excited 
vibrational states. Anharmonic splitting of an overtone or combina- 
tion vibrational level (i) is possible only in molecules with degener- 
ate vibrational states, (ii) can be comparable in magnitude to net 
anharmonic shift of the level, (iii) is generally much larger than the 
rotational shifts which have previously been proposed as an explana- 
tion for the dissociation of SFs. Consecutive nearly resonant transi- 
tions are possible in SFg up to vs = 5 to 10. 


54907 Acid-base properties of molecules in excited electronic 
states utilizing ion cyclotron resonance spectroscopy. Freiser, B.S.; 
Beauchamp, J.L. (California Inst. of Tech., Pasadena). J. Am. Chem. 
Soc.; 99: No. 10, 3214-3225(11 May 1977). 

A general method is described for obtaining excited state 
acid-base properties of molecules and ions in the gas phase which 
utilizes ion cyclotron resonance spectroscopy for studying photoche- 
mical processes res ae These processes, including photodis- 
sociation and photodetachment, yield in favorable instances electron- 
ic excitation energies of ions. A comparison of the excitation ener- 
gies of a base B with the corresponding acid-base complex AB yields 
the excited state basicity of B. Similarly, a comparison of the 
excitation energies of a chromophoric acid A with the complex AB 
yields information about the excited state acidity of A. Studies of the 
first type are described using the reference acids H* and Li* with the 
bases CsHsX (X = H, CN, NH2, CHO, COCHs, NO2, OCHs, O-, 
and S~), pyridine, and ferrocene. In several instances photodissocia- 
tion spectra of solvated acid-base complexes of the type BeLi* have 
been obtained and analyzed to determine the effects of ‘further 
solvation on the excitation spectra of these complexes. A comparison 
of the gas-phase excitation spectra of a number of ions to their 
solution absorption spectra is made. Studies of the second type 
(excited state acidities) are described using the reference base H™ 
with the acids CsH;CO* and CsH;CHOH”. Calculated changes in 
acidity and basicity are used to infer changes in electron distributions 
and dipole moments for excited states, and yield insight into the 
types of transitions involved. In particular these studies are used to 
assess the controversial role played by intramolecular charge trans- 
fer in the lowest two singlet 7 yields 7r* transitions of monosubstitut- 
ed benzenes. These results are compared with findings from related 
experiments and calculations when available. 


Nonastannide(4-) anion Sno* , a novel capped antiprismatic 
configuration (C,v). Corbett, J.D.; Edwards, P.A. (Iowa State Univ., 
Ames). J. Am. Chem. Soc.; 99: No. 10, 3313-3317(11 May 1977). 

Reaction of alloy compositions near NaSn/sub 2.25/ wi 
2,2,2-crypt (4,7,13,16,21,24-hexaoxa-1,10-diazobicyclo[8.8.8]-hexaco- 
sane) in ethylenediamine yields dark red to black rods which have 
been shown to be (crypt-Na* )4Sne* by x-ray crystallography. The 
compound crystallizes in the Pl space group with Z = 2 and a = 
16.655 (3) A, b = 21.207 (10) A, c = 15.370 (7) A, a = 107.98 (5)°, 
B = 103.43 (6)°, and y = 81.70 (9)° at 5°C. The 117 independent 
(nonhydrogen) atoms in the structure yielded, with ani ic ther- 
mal parameters for tin and sodium, R = 0.121 and R/sub w/ = 
0.143 for 4803 independent observed reflections with 0 < 20 < 45° 
One of the four cations exhibits the first example of six rather than 
eight coordination by 2,2,2-crypt with two opposite oxygen atoms 

isplaced from the coordination sphere (3.12 and 3.30 A from 
ium). The novel anion Sno* represents the first example of a 
unicaj antiprismatic (C/sub 4v/) configuration, the istinguish- 
ing angles being: square base (vicinal), delta = 2.6 (2)°% 
opposed (parallel to fourfold, delta = 157.7 (1)°, 158.3 (1)° The 
contrast between the C/sub 4v/ symmetry of Sno* and the D/sub 
3h/ symmetry known for the isoelectronic Bip™ (in the HfCle?" salt) 
is considered in terms of a potential stereochemical igidity. The 
distorted Bis found in the “monochloride” salt Bi:2zCh.« exhibits 
dihedral angles which indicate a 25% distortion from D/sub 3h/ 
lg Se eee cee xp nde 
suggest is a igi ier along geometric 

path between these two limits. 
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54909 Synthesis and characterization of 
bis(fulvalene)dimolybdenum and its monocarbonyl. Smart, J.C.; Curtis, 
C.J. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 99: No. 10, 
3518(11 May 1977). 

The synthesis of bis(fulvalene)dimolybdenum (1) and its mon- 
ocarbonyl adduct, bis(fulvalene)dimolybdenum monocarbony] (2) is 
reported. The synthesis of 1 utilized an in situ preparation of the 
bicyclopentadienide or fulvalene dianion, followed by reaction with 
molybdenum(II) acetate to yield the dinuclear complex as a slightly 
soluble, dark red, air-sensitive solid. 


54910 Proton spin relaxation and mobility in hydrous melts. 
Braunstein, J.; Bacarella, A.L.; Benjamin, B.M.; Brown, L.L.; 
Girard, C.A. (Oak Ridge National Lab., TN). J. Electrochem. Soc.; 
124: No. 6, 844-849(Jun 1977). 

Pulse and continuous wave NMR measurements are reported 
for protons in hydrous melts of calcium nitrate at temperatures 
between -4° and 120°C. At temperatures near 50°C mean Arrhenius 
coefficients, AH/sub T/; (kcal/mole), are 7.9, 7.3, and 4.8, respec- 
tively, for melts containing 2.8, 4.0, and 8.0 moles of water per mole 
of calcium nitrate, compared to 4.6 kcal/mole for pure water. 
Temperature dependence of T; and Tz in Ca(NOs)-2.8 HzO be- 
tween -4° and 120°C are non-Arrhenius and can be represented by a 
Fulcher-type equation with a “zero mobility temperature” (To) of 
225°K, close to the value of To for solute diffusio ion, electrical 
conductance, and viscosity. Resolution of the relaxation rates into 
correlation times for intramolecular (rotational) and intermolecular 
(translational) diffusional motion is discussed in terms of the Bloem- 
bergen-Purcell-Pound and more recent models for dipolar relax- 
ation. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


54911 Isotope separation by photoch tography. Suslick, K.S. 
(to Energy Research and te Administration). US Patent 
4,010,100. 1 Mar 1977. Filed date 3 Oct 1975. 8p. 

PAT-APPL-619,156. 

An isotope separation method is claimed which comprises 
physically absorbing an isotopically mixed molecular species on an 
adsorptive surface and irradiating the adsorbed molecules with radi- 
ation of a predetermined wavelength which will selectively excite a 
desired isotopic species. Sufficient energy is transferred to the ex- 
cited molecules to desorb them from the surface and thereby sepa- 
rate them from the unexcited undesired isotopic — The method 
is particularly applicable to the separation of hydrogen isotopes. 


54912 Hydrogen—deuterium exchange in acetylene and between 
acetylene and water. Pyper, J.W.; Liu, D.K.K. (Department of 
Chemistry, Lawrence Livermore Laboratory, Livermore, California 
94550). J. Chem. Phys.; 67: No. 2, 845-846(15 Jul 1977). 

Calculations of = constants for reactions 
C2H2+C:2D2=2C,HD and C:H2+D20=CD2+H20 are reported. 
tal calculations were performed in the harmonic approximation. 
A 
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54913 Population balance approach to 
emulsion polymerization. Thompson, R.W.; Stevens, J.D. (Iowa State 
Univ., Ames). Chem. Eng. Sci.; 32: No. 3, 311-322(1977). 

A population balance approach is used to mathematically 
model continuous emulsion polymerization. The Smith-Ewart recur- 
sion relation is incorporated directly as the “rate of formation” 


relation for | gad particles. As a result of this approach, the 
mechanism of free radical desorption from polymer particles is easily 
included, and finite termination rates in icles are allowed. Parti- 
cle growth is incorporated in the model, and particle size distribu- 
tions are easily obtained. A brief parameter study is conducted. 
Model predictions are compared to data from the literature. Practi- 
cal consequences of changes in system parameters are discussed. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 53607, 53659, 53681, 53683, 
53690, 53691, 53692, 53898, 54755, 54889, 54895, 54896, 54907, 
54908, 54909, 54937 


(AD-A—038086) The effect of lanthanide shift reagents 
on the proton NMR spectra of vinyl polymers. Final report Jun 74-Feb 
76. Arrington, K.; Taylor, R.C. (Oakland Univ., Rochester, Mich. 
(USA). Dept. of istry). 11 Mar 1977. Contract N00014-75-C- 
1004. 25p. NTIS, PC A02/MF AO1. 

An attempt was made to characterize the stereoregularity of 


junction with a 60 Mir amt spectrometer, Eu(fod)> end Bu(fod) 
J a nmr . 
d27 were the reagents of choice based on a combination of line 
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broadening effects and the magnitude of the induced chemical shift 
of the t-butyl protons in poly (t-butyl-methacrylate). Isotactic and 
atactic samples of poly(methylmethacrylate) were investigated, but 
the use of the aforementioned shift reagents did not significantly 
improve the spectral resolution of triad sequences in these polymers. 
It was concluded that lanthanide shift reagents, when used in con- 
junction with a 60 MHz instrument, do not yield any additional 
information about microstructures of vinyl polymers. (Author) 


54915 _ (BDX—613- 1480(Rev.)) Synthesis of 
Jamieson, D.R. (Bendix ‘chen Kansas City, 
Mo. (USA) Nov 1975. Contract EY-76-C-04-0613. 27p. Dep. 
NTIS, PC A04/MF AO1. 
Studies were conducted on a laboratory scale to determine 
chemical routes required to reproduce the commercial resin system, 
Kerimid 601. The resin was identified as polyaminobismaleimide. 
Reaction variables, pertinent to the synthesis of the resin precursor, 
were studied and formulations resembling the commercial resin were 
prepared for evaluation. Results indicate technical feasibility for 
producing this resin. 


54916 (ANL-Trans— 1089) Proton-spin relaxation of benzene on 
silica gel surfaces. Michel, D. Translated from Z. Naturforsch., a; 23: 
339-347(1968). 17p. Dep. NTIS, PC A02/MF AO1 

Using spin-echo-techniques the temperature dependence of 
the proton magnetic relaxation times T; and T2 of adsorbed benzene 
has been measured in the interval between +70°C and -140°C. 
Normal benzene CsHo and mixtures of benzene and CsDe were 
adsorbed on two sorts of silica gels which have been described 
elsewhere. The effective nuclear magnetic relaxation rates of ad- 
sorbed benzene are given by four contributions: the intramolecular 
proton-proton interaction, the interaction between benzene protons 
and paramagentic impurities of the adsorbents, the interaction be- 
tween benzene protons and hydroxyl protons on the silica gel 
surface, and the intermolecular interaction between benzene protons. 
These proton relaxation mechanisms depend differently on the II/D- 
ratio in CsHs—CeDe mixtures. The temperature dependence of the 
contributions 1/T; intra and 1/T2 intra due to intramolecular proton- 
proton interaction suggests an anisotropic rotation of benzene mole- 
cules on the gel used. Furthermore, the existence of three different 
regions for the adsorbed benzene molecules has been inferred. 


54917 Propellanes. VII. Bridgehead olefins via acetolysis. 
Warner, P.; Lu, S.L.; Myers, E.; DeHaven, P.W.; Jacobson, R.A. 
(Ames Lab., Iowa). Tetrahedron Lett.; No. 50, 4449-4452(1975). 

Some of the chemistry involved in the Ag* -assisted solvolysis 
of tricyclic cyclopropyl halides has recently been elucidated. Evi- 
dence has accumulated for the protic capture of bridgehead olefin 
intermediates. In the course of a kinetic study, it became necessary to 
determine the reaction mode under non-assisted conditions. Product 
studies which also implicate bridgehead olefins are reported. 


54918 Determination of the percentage content of chlorine bound 
in chlorkerosene with the aid of inductive transducers. Mamedov, F.1.; 
Dadasheva, R.B.; Miralaev, T. (Az SSR Inst of Pet and Chem im. 
M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 92- 
94(1976). (In Russian). 

A method of quality control of detergents produced on the 
basis of chlorkerosene is considered. It is shown that there is a linear 
dependence between the content of bound chlorine and specific 
weight of chlorkerosene. This permits realization of detergents qual- 
ity control by specific weight changes. It is proposed to utilize a 
differential-transformer transducer with an elastic sensitive element 
for this purpose. The quality of the detergent can be evaluated by 
the output voltage of the differential-transformer transducer. 


54919 Enthalpies of formation of five isomeric heptenes. Good, 
W.D. (Bartlesville Energy Research Center, OK). J. Chem. Thermo- 
dyn.; 8: 67-71(1976). 

The enthalpies of combustion of five isomeric heptenes were 
measured by precision oxygen-bomb combustion calorimetry. The 
following values are reported for the standard enthalpy of combus- 
tion, AH°(298.15K)/kcal/sub th/mol™', of these compounds in the 
liquid state: 1-heptene, -(1113.05 +-0.18); cis-2-heptene, -(1111.43 +- 
0.19); trans-2-heptene, -(1110.38 +- 0.18); cis-3-heptene, -(1111.63 +- 
0.16); and trans-3-heptene, -(1110.43 +- 0.22). Values of enthalpy of 
formation in the liquid state were derived. The value obtained for 1- 
heptene, the only compound studied previously by modern calori- 
metry, is in good agreement with that of an earlier combustion 
calorimetric study and in excellent agreement with that of an earlier 
enthalpy-of-hydrogenation study. 


54920 Kinetics of the disordered chain-to-8 transformation of 
poly(L-tyrosine) in aqueous solution. Auer, H.E.; Patton, E. (Univ. of 
Rochester, NY). Biophys. Chem.; 4: 15-21(1976). 

The kinetics of the transformation of poly(L-tyrosine) from 
the disordered chain to the intramolecular 8 structure in aqueous 
solution has been studied. The reaction is induced by an isothermal 
pH jump and is followed by conventional circular dichroism meth- 
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ods. Upon application of curve-fitting procedures, it is found = - 
kinetics are poorly represented by a single first-order Shere nirde. 
two-step sequential first-order equation is adequate. harp pH 
pendent maxima in the phenomenological rate constants and in the 
fractional amplitude of the rapid step were found. It is proposed to 
attribute these phenomena to a transition in initial states which is 
shown to occur over the same pH range within the domain of the 
disordered-to-8 transition. No si id transient curves were ob- 
served, indicating that no slow nucleation events are discernible in 
this system. These observations contrast ae with the mecha- 
nism elaborated for 8 formation in (Lys)/sub . Hartman et al., J. 
Mol. Biol., 90 (1974)415]. 


54921 Preparation and properties of the repeating sequence = 
mers d(A-I-C)/sub n/.d(1-C-T)/sub n/ and d(A-G-C)/sub n/.d(' T)/ 
sub n/. Ratliff, R.L.; Hoard, D.E.; Hayes, F.N.; Smith, D.A.; Gray, 
D.M. (Los Alamos "Scientific Lab., NM). Biochemistry; 15: No. 1, 
168-176(1976). 

The repeating sequence polymer d(A-I-C)/sub n/ x d(I-C-T)/ 
sub n/ has been prepared using the chemically synthesized oli 
d(A-G-C), and d(C-T-G), and the DNA polymerase from 
cus luteus. The enzymatically synthesized polymer was used as a 
template for preparation of d(A-G-C)/sub n/ x Ne dian n/. 
Both deoxyribonucleotide polymers were characterized by nearest 
neighbor analyses, buoyant density measurements in cesium chloride 
and cesium sulfate, melting temperature, and circular dichorism 
(CD) spectra. The ribopolymers r(A-I-C)/sub n/ x r(I-C-U)/sub n/ 
and r(A-G-C)/sub n/ x r(G-C-U)/sub n/ were transcribed from d(A- 
I-C)/sub n/ x d(I-C-T)/sub n/, and their CD spectra were compared 
with those of the respective deoxyribonucleotide polymers. 


54922 Motion of thermal electrons in n-alkane vapors. Christo- 
phorou, L.G.; Grant, M.W.; Pittman, D. (Oak Ridge National Lab., 
TN). Chem. Phys. Lett.; 38: No. 1, 100-105(15 Feb 1976). 

The mobilities of thermal electrons in n-alkane vapors de- 
crease with increasing static polarizability and the measured scatter- 
ing cross sections compare well with the geometric cross sections. 
Evidence is provided for the existence of a Ramsauer—Townsend 
minimum in C2:He and C3Hs. 


54923 Electrochemical synthesis and structural characterization 
of the iron—sulfur cluster cation PAR py teeny ee Ver- 
gamini, P.J.; Ryan, R.R.; Kubas, G.J Alamos Scientific Lab. 
NM). J. Am. Chem. Soc.; 98: No. 7, 1980-1982(31 Mar 1976). 
Structural characterization of both components of an 
chemically reversible couple in [(N - CsHs)z Fea(S2) (SC2Hs)2]* was 
used to derive an electron-pair coupling mechanism which is consis- 
tent with the observed structural and magnetic properties. (DLC) 


54924 Theory of pure eee Se ee 2 ee 
bronic ground state of a tetrahedral molecule. Rosenberg, A.; Chen, 
K.M. (Ames Lab., IA). J. Chem. Phys.; 64: No. 12, 3308830515 Jun 
1976). 


It is well known that the polarizability tensor of a rigid 
tetrahedral rotor is isotropic. Hence, pure rotational Raman transi- 

tions in the vibronic ground state of a tetrahedral molecule are 
forbidden. However, the distortion of the molecule by centrifugal 
forces produces an effective anisotropic polarizability tensor, which 
depends on the components of the Total angular momentum, and 
results in a pure rotational Raman spectrum. The purpose of this 
communication is to give explicit expressions for the polarizability 
tensor operator and the scattering intensity of the pure rotational 
Raman transitions. The feasibility of observing such transitions and 
an estimate of the relative intensity are given for the case of 
methane. The results presented here have been derived partially by 
considering the matrix elements of the linear normal 

terms in the polarizability tensor, between wavefunctions 
that were obtained by mixing the ground state with the 

excited vibrational states. The existence of similar “forbidden” pure 
rotational transitions in the far infrared region were established 
recently both on theoretical and experimental grounds. 


54925 Study of satellite structure found in the photoelectron 
spectra of gaseous alkenes. Carlson, T.A.; Dress, W.B.; Grimm, F.A.; 
Haggerty, J.S. (Oak Ridge National Lab., TN). J. Electron Spectrosc. 
Relat. Phenom.; 10: 147-154(1977). 

The satellite structure in the photoelectron spectrum of the 
C(is) shell has been studied for the following compounds: ethylene, 
propylene, 1-butene, trans-2-butene, cis-2-butene, butadiene and, for 
comparison, propane. The structure can be divided into two parts: a 
relatively sharp peak due to m yields 7* excitation and a broad 
complex band involving excitation of sigma orbitals. Calculation of 
electron shakeup probabilities has been carried out using CNDO 
wave functions and com i i 
agreement was obtained, and the 
carbon-carbon double bond behavior by satellite structure due to 
electron shakeup is discussed. 
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54926 Process for the preparation < euteated polymers useful as 
additives for fuels and lubricants. Song, .; Gardiner, J.B.; fc 
L.J. (to Exxon Research and me oN US Patent 4,032, 
28 Jun 1977. Pt et rad 1975. icp 

the preparation of animated polymeric 
additives useful as oil additives, for example as ts for 
hydrocarbon fuels and lubricants, and as multifunctional dispersant- 
viscosity index improvers for lubricants. Amine is reacted with a 
halogen containing copolymer of ethylene, a Cs to Cis straight or 
branched chain a-olefin and a Cs to Cis acyclic or alicyclic noncon- 
jugated diolefin, said halogen containing copolymer being prepared 
by the halogenation of said copolymer. 


54927 Determination of the epoxide equivalent weight of glycidyl 
ethers by proton magnetic resonance spectrometry. Dorsey, J.G.; 
Dorsey, G.F.; gy a 4 A.C.; Green, L.A. (Oak Ridge Y-12 Plant, 
TN). Anal. Chem.; 49: No. 8, 1144-1145Qul 1977). 

A proton nuclear —- resonance method to determine 
the epoxide equivalent weight (EEW) of several commercial epoxy 
resins has been developed. precision and accuracy of the proton 
NMR method have been calculated for commercial resins as well as 
phenyl glycidyl ether. The data compare well with that of the 
conventional ASTM method of reacting the epoxy with hydrogen 
bromide in glacial acetic acid. The EEW of phenyl glycidyl ether at 
the 95% confidence interval determined by the proton NMR method 
is 150.2 +- 1.1 and by the ASTM method is 151.6 +- 0.6 as 
ae to a theoretical value of 150.17. The proton NMR method 

eo omy free of interfering chemical reactions, requires a small 
and simultaneously provides a fingerprint of the material 
jevaaiieeead. 


ELECTROCHEMISTRY 


54928 study of transient diffusion layers. McLar- 
non, F.R.; Muller, R.H.; Tobias, C.W. (Univ. of California, Berke- 
ley). Electrochim. Acta; 21: 101- 105(1976). 

Transient refractive-index fields in stagnant CuSO, solutions 
were measured by double beam interferometry during the galvanos- 
tatic deposition of copper. Concentration profiles in the electrolyte 
were derived from the interferograms by correcting for optical 
aberrations caused by beam deflection and reflection. The time- 
dependent concentration profiles are in good agreement with those 
derived from a solution of the diffusion equation in which the 
concentration dependence of diffusivity is taken into account. 


PHOTOCHEMISTRY 


54929 (PB—265592) Mechanisms of 
studies. 


photochemical reactions in 
urban air. Volume I. Final report 1 Dec 71-1 Dec 
74. Pitts, J.N. Jr. (California Univ., Riverside (USA). Statewide Air 
— Research Center). Feb 1977. 184p. NTIS, PC A09/MF 

See also Volume 2, PB-265 593. 

Results are _— of a research program concerned with 
selected aspects of the kinetics, mechanisms and products of reac- 
tions involved in photochemical air pollution. Rate constants were 

using competitive and modulation-phase shift tech- 
niques, for the gas phase reaction of O(triplet P) atoms with a variety 
of organic and ao species over the temperature range 296- 
423K. Pro Products for phase reaction of O(triplet P) atoms with 
toluene and 1 -methyleyclohexene were also studied. The products 
and mechanisms of the reaction of nitric oxide with methyl peroxy 
radicals were investigated at 296K using long path infrared 
copic and gas chromatographic tec ves. The reactions of perox- 
yacetyl nitrate were investigated in be gas phase with selected 
constituents of yoliennt atmospheres, and in the liquid phase with a 
variety of organics. Ch rence from the reaction of perox- 
yacetyl nitrate with a series of amines was studied in the liquid 
phase. The mec and products of the gas phase reactions: of 
ozone with a variety of organics was investigated in low pressure 
flow systems using chemiluminescent and photoionization mass spec- 
trometric techniques. The NO2-catalyzed geometric isomerization of 
2-butenes and 2-pentenes was studied over the temperature range 
298-400K while an investigation of the NOx-propylene photooxida- 
tion system was carried out at room temperature. 


54930 (PB—265593) Mechanisms of photochemical reactions in 
urban air. Volume Ii. Chamber studies. Final report 1 Dec 71-1 Dec 
74. Pitts, J.N. Jr; Darnall, K.R.; Winer, A.M.; McAfee, J.M. (Cali- 
fornia Univ., Riverside (USA). Statewide Air Pollution Research 
Center). Feb 1977. 255p. NTIS, PC A12/MF AO1. 

See also Volume 1, PB-265 592. 

The smog chamber facility of the Statewide Air Pollution 
Research Center has been employed in a study designed to provide 
experimental data required for the validation of kinetic computer 
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models of chemical transformations in polluted atmospheres. A 5800- 
1, Teflon-coated, evacuable chamber and 25-KW xenon arc solar 
simulator were used for irradiations, under simulated atmospheric 
conditions, of hydrocarbon-NOx systems. Detailed time-concentra- 
tion profiles were obtained for a wide range of products as well as 
the reactants employed. Relative and absolute concentrations of the 
hydrocarbon-NOx systems were chosen on a factorial design basis. 
This report presents results obtained in the first eighteen months of 
the program (July, 1973 through November, 1974). Preliminary 
chamber and light source characterization studies were carried out 
and included determination of ozone lifetimes, absolute light intensi- 
ty, spatial homogeneity of light within the chamber, mixing and 
equilibration times, and sampling rates. Some preliminary efforts to 
characterize surface effects were also made. The photochemistry 
rogram included investigation of the propylene-NOx and n-butane- 
Nox photo-oxidation systems and also a study of the effects on these 
systems of variables such as added aldehydes, temperature, and 
initial NO/NO, ratio. Data from this experimental program are 
presented, and their uses and limitations discussed. 


54931 gy Ata ty Study of eg gee of PHs in > 
quartz uv absorption spectroscopy flash photolysis. Kley. 
Welge, LH Translated from -Z. Naturforsch., a; 20: 24-13 1Ci96s) 
21p. Dep. NTIS, PC A02/MF AO1. 

Photodissociation of PHs in the quartz UV was studied by 
absorption spectrography detection of the PH and PHz2 radicals 
using a fast flash photolysis setup. Above 1950 A, the PHs molecule 
possesses the following two possibilities for dissociation: PHs + hv 
yields PH2* + H and PHs + hv yields PH* + He. The absorption 
intensities of the radical spectra increase s ly with the pressure of 
foreign gases (Hz, N2, Ar, CO2) within the first microseconds after 
the photolysis flash at low PHs pressures (several tenths of a torr); 
the increase is a function of the type of added gases in the case of the 
PH spectrum. These relationships are explained as follows: the 
majority of PH and PH radicals (more than 90 percent and 60 
percent, resp.) undergo primary formation with vibrational excita- 
tion in the electronic ground states, or in excited metastable electron- 
ic states. Deactivation of the PH2* radicals by the foreign gases 
requires on the order of 10° collisions, whereas considerably more 
collisions are necessary to deactivate the PH* radicals. Without 
added gases, the excited radicals react before they reach the ground 
states. In another part of the work, the absorptivity of PHs above 
1950 A was measured and the PHs; absorption spectrum studied. 


Laser photodissociation of benzene radical cations. Evi- 
dence for a two process involving a long lived intermediate. 
Freiser, B.S.; Beauchamp, J.L. (California Inst. of Tech., Pasadena). 
Chem. Phys. Lett.; 35: No. 1, 35-40(15 Aug 1975). 

A novel two photon process is reported in which benzene 
radical cation, CsH*.s, photodissociates upon irradiation from an 
intense argon ion laser to em predominantly CsH*s and H at 
photon energies significantly below thermodynamic threshold. The 
partial photoexcitation spectrum for this process, as well as the 
photoexcitation spectrum for the direct single photon process occur- 
ring at higher energies, is compared to the photoelectron spectrum 
of benzene and to calculations on the s of benzene radical 
cation to elucidate the nature of the transitions involved. 


54933 Mobile charge carriers in photosynthesis. Bo — 
R.A.; Klein, M.P. (Lawrence Berkeley Lab., CA). Nature (: 
258: No. 5530, 88-89(6 Nov 1975). 
The presence and trapping of charge carriers of both signs in 
sitcidiatitte are confirmed by measurements of light-induced 
changes in the real and imaginary parts of the complex dielectric 
constant at 9 GHz in films of chloroplasts and chromatophores from 
photosynthetic bacteria. Results can be understood in terms of 
 hotoliberated charges migrating for short distances through a di- 
electric medium. The microwave Hall mobilities are similar to those 
expected for tunneling or hopping processes. The number of traps 
and the max number of free carriers approximate the number of 
reaction centers. (DLC) 


54934 Quenching rate constants for the removal of SO2(*B:) by 
various fluorinated olefins. Wampler, F.B. (Los Alamos Scientific 
Lab., NM). Int. J. Chem. Kinet.; 8: 687-694(1976). 

From 172. ACS national meeting; San Francisco, CA, USA 
(29 Aug 1976). 

A competitive technique employing the SO.(*B;) photosensi- 
tized isomerization st cee to trans-C,F2He in the presence of 
selected fluorinated olefins has been uscd st 3712 A aad 22°C: to 
determine the quenching rate constants of the reaction SO.(*B;:) + 
M yields removal. With P/sub SO./ = 25.4 torr and P/sub cis- 
C.F2H2/ = 0.239 torr Stern—Volmer plots for M = C2Hy, C,HeF, 
1,1-C2F2He, C2Fs, and CsFe yielded k, (units of 10° 1./mole.sec) 
values of 5.29 +- 0.16, 4.21 +- 0.53, 1.92 +- 0.23, 0.575 +- 0.060, 
and 0.0335 +- 0.0027, respectively. The results were consistent with 
the ability of an olefin to quench SO2(*B;) being inversely 
tional to the polarizability of the olefin's 3 bond and the effect lect can 
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be clearly noted as each H atom in C2H, is individually replaced by 
an F atom. 


54935 Stimulated Raman emission at 9.2um from hydrogen gas. 
Loree, T.R.; Cantrell, C.D.; Barker, D.L. Alamos Scientific 
Lab., NM). Opt. Commun.; 17: No. 2, 160-162(May 1976). 

Light at 1.06 »m from a mode-locked Nd:YAG laser has been 
successfully down-converted by two vibrational stimulated Raman 
shifts in He gas. Approximately 1 MW of power was produced at the 
second-Stokes wavelength, 9.20 um. Many other rotational and 
vibrational shifts were observed, up to the seventh anti-Stokes at 260 
nm. 


RADIATION CHEMISTRY 


54936 Kinetic and product distribution analysis for competitive 
recombination reactions. Ehrenson, S. (Brookhaven National Lab., 
Upton, NY). Int. J. Chem. Kinet.; 7: 829-836(1975). 

Exact solution methods are developed for the complex kinetic 
and product distribution equations encountered in a particular type 
of competitive recombination or crossover reaction involving 
“cages.” Pertinent reaction systems are those where scavenging of 
the intermediates escaping the cages is restricted to species similar to 
these intermediates, thereby limiting potentially undesired side ef- 
fects of the scavenger. The trustworthiness of the reaction constants 
which may be obtained, particularly the fraction of recombination 
occurring within the cage, are analyzed in terms of sources of 
possible error. Several extensions of the method are briefly dis- 
cussed, such as in distinctions between inter- and intramolecular 
rearrangement. Full detailing of the solution methods should facili- 
tate their use in the analysis of similar reaction schemes. 


54937 Kinetics of geminate-ion recombination by electron tunnel- 
ling. Tachiya, M.; Mozumder, A. (Univ. of Notre Dame, IN). Chem. 
Phys. Lett.; 34: No. 1, 77-79(1 Jul 1975). 

A phenomenological model is developed for geminate-ion 
recombination by electron tunnelling. Experimentally observed 
decay kinetics of recombination luminescence is well described by 
this model. 


54938 Gas release from surfaces under x ray impact: photode- 
sorption, photocatalysis. Brumbach, S.; Kaminsky, M. (Argonne Na- 
tional Lab., IL). Adv. Chem. Ser.; No. 158, 5-10(1976). 

Experimental data on x-ray-induced gas adsorption and gas 
release from surfaces are reviewed with results for stainless steel and 
AkOs surfaces. CO2 and O: are the major species which desorb from 
such surfaces under x-ray irradiation. Mean quantum yields are given 
for these systems. Results from experiments using photons of lower 
(e.g., visible or uv range, synchrotron radiation) or higher (y-ray) 
energy help to interpret the data obtained with photons in the x-ray 
range. X-ray-induced photodesorption needs to be considered in 
attaining high vacuum in plasma containment devices. 


54939 Theoretical studies of excited states of H;O and of core- 
excited NHs: comparisons with equivalent core analysis of NH; core- 
excitation spectra and implications for the radiation chemistry of 
aqueous Schwartz, M.E. (Univ. of Notre Dame, IN). Chem. 
Phys. Lett.; 40: No. 1, vp(15 May 1976). 

The HO radical has been studied within the ab initio LCAO 
SCF MO model. A flexible basis set including diffuse basis functions 
at both O and H has been used in order to represent the excited 
states adequately. Calculated excitation energies are 1.87, 2.87 to 
3.16, and 3.36 to 3.47 eV; the calculated ionization energy is 4.75 eV. 
These represent well the experimental values (good to +-0.3 eV) of 
1.6, 2.9, and 3.5 eV for excitation, and 5.0 eV for ionization, deduced 
by equivalent core analysis of high energy electron impact energy 
loss studies of NHs. Similar explicit calculations on the N-1Is core- 
excited states of NHs have also been made to examine directly the 
equivalent core co: t. “Excited states” (relative to the lowest 
bound core-excited state) at 1.72, 2.85 to 3.09, and 3.32 eV, and the 
“jonization energy” of 4.68 eV, agree well with experiment and 
support the equivalent core concept. The possible significance of 
these H3O results in the radiation chemistry of aqueous media is 
discussed in view of the fact that the maximum in the absorption 
spectrum of the hydrated electron lies near that of HsO. 


54940 Differential saturation study of radial and angular modula- 
spin—lattice relaxation for ey — 

Plonka, A.; Kevan, L. (Wayn 
., Detroit). Chem. Phys. Lett; 43: No. 3, 489-492(1 Nov 


A differential ESR saturation study of allowed transitions and 
forbidden proton spin-flip satellite transitions for trapped hydrogen 
atoms in sulfuric acid glasses indicates that angular modulation 
dominates the spin-lattice relaxation mechanisms and suggests that 
the modulation arises from motion of the H atom. 
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54941 Photoelectron spectroscopy of carbonyls. Biological mole- 
cules. Dougherty, D.; McGlynn, S.P. (Coates Chemical Laborato- 
ries, The Louisiana State Unversity, Baton R Louisiana 70803). 
J. Chem. Phys.; 67: No. 3, 1289-1290(1 Aug 19 

Photoelectron spectra of cylosine and ‘guanine have been 
obtained with Hel excitation. The correlation between electronic 
structure and biological function of these biologically significant 
molecules is discussed in detail. (AIP) 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 54548 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 54012 


54942 (AD-A—038750) Reaction rate data. Number 58. Annual 
summary of progress in FY 1976 and 7T DNA reaction rate program. 
(General Electric Co., Santa Barbara, Calif. (USA)). Nov 1976. 
Contract DNA001-75-C-0023. 28p. NTIS PCA03/MF A01. 

Our DCHEM coupled reaction rate code has been updated to 
include the latest data concerning chemical reactions and rate con- 
stants. Particular attention was given to the neutral chemistry in- 
volving hydrogen and TO ion hydration reactions and TO ion-ion 
and electron-ion recombination rate constants. In addition, the code 
has been revised and will now ep values of the ‘effective rate 
constant’ at any time desired. This will facilitate use of tn onto 
results in modeling efforts and in sensitivity calculations. 


54943 Radioph ticals. 16. Halogenated dopamine analogs. 
Synthesis and radiolabeling of 6-iododopamine and tissue distribution 
studies in animals. Fowler, J.S. (Brookhaven National Lab., U; 
NY); MacGregor, R.R.; Wolf, A.P.; Ansari, A.N.; Atkins, HLL. J. 
Med. Chem.; 19: No. 3, 356-360(1976). - ‘a 

A simple halogenated derivative of dopamine, 6-iododopa- 
mine (1), has been synthesized using two different methods. These 
synthetic sequences have been applied to the radiolabeling of 1 with 
carbon-11, iodine-131, and iodine-123. The tissue distribution of 1 in 
mice, dogs, and rats was determined. The ratio of radioactivity 
(percent/g) in the adrenal medulla-kidney in dogs increases from 
3.45 at 2 h postinjection to 33.3 at 24 h postinjection. Thyroid 
uptakes in mice, dogs, and rats show that in vivo deiodination of 1 is 
not significant. 





COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 53683 


54944 (AD-A—037976) Gasification and ignition of a condensed 
wen Faeel sepent Say: Stee Te: Sean 
Linan, A. (Instituto Nacional de Tecnica Nea ar 
(Spain)). 1977. Contract F61052-69-C-0036. 15p. NTIS, PC A02/MF 
Asymptotic ae based on the limit of high activation 
energy have been used to analyze the ignition process of a con- 
densed fuel suddenly exposed to a hot stagnant gas. Several cases are 
studied differing in the location of the exothermic ignition reaction. 
In a first part, an analysis is presented of the gasification process 
when an equilibrium process or a rate process is considered to 
determine the gasification rate, = use of 4 peme results to laty 
ignition by a fast exothermic gas-p reaction. In a 
analysis is presented of ignition by a heterogeneo cs cnotbermic 
reaction including the convective effects of the Seeilcatien een 
a third part an analysis is presented of ignition by a condensed 
reaction and the derivation of a closed form expression for the 
ignition time. In a fourth part an analysis is presented of the 
heterogeneous ignition process by convective ve heating described by a 
Newtonian law. Details of these analyses are given in previous 
Scientific Reports. (Author) 


54945 (UCRL—52000-77-4, pp 1-12) Modeling combustion pro- 
cesses. Routh, J. Apr 1977. 

In Energy and technology review. 

Computer codes are being developed to provide detailed 
numerical descriptions of combustion processes for design of 
burners, furnaces, and internal combustion engines. The computer 
model of the methane combustion reaction, including 20 chemical 
species and 54 reactions, agrees well with experimental results. A 
one-dimensional computer model of the combustion of a stratified 

engine indicates that this concept should 
reduce hydrocarbon emissions. A very fast two-dimensional hydro- 
dynamic code was completed that has calculated air flow patterns in 
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the idealized engine. We are working to add fuel-spray simulation 
and simplified chemical kinetics to it. Layout of a three-dimensional 
combustion code was begun. To test the accuracy of the calcula- 
tions, a number of combustion and spray-injection experiments were 
also devised. 


54946 Use of laser Raman diagnostics in flow fields and combus- 
tion. Lederman, S. (Polytechnic Inst. of New York, Farmingdale). 
Prog. Energy Combust. Sci.; 3: No. 1, 1-34(1977). 

After a short review of radiation and infrared spectroscopy 
based on Herzeberg, and Mansel and Davis, the theory of Raman 
scattering and its relation to infrared spectroscopy are discussed. 
Some remarks concerning other diagnostic methods are made. Flow 

obtainable and techniques applicable towards their mea- 
surement are indicated. The acquisition of the same flow parameters 
by the use of Raman scattering is presented. The lasers suitable for 
this purpose, as well as the data acquisition, processing and record- 
ing equipment necessary are discussed. Finally, some specific experi- 
mental arrangements and results are presented. 44 figures, 51 refer- 
ences. (DLC) 


ENGINEERING 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 55536 


FACILITIES AND EQUIPMENT 


54947 (K-GD—1161) Orifice calibration. Conley, T.B. (Oak 
Ridge Gaseous Diffusion Plant, Tenn. (USA)). Jan 1975. Contract 
W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AO1. 

In the Aerodynamic Separation Experimental Studies Pro- 
gram, one of the problems that has arisen is the measurement of flow 
through an orifice at pressures in the range of a few torr. Due to lack 
of experience in using orifices in this pressure range, measurements 
were made to verify that there were no anomalies in the theory that 
the flow is proportional to the square root of the average pressure, 
P, times the pressure drop, AP, across the orifice. Because of other 
special conditions, the orifices would be used with pressure drops of 
only a fraction of the absolute pressure. If the orifices were to be 
used in the critical regime, it would increase pressures on the 
forepressure side by an unacceptable amount. In this case, the orifice 
to be calibrated was 0.74 in. in dia. A schematic diagram of the 
experimental arrangement is shown. 


54948 (SAND—77-7005(V ol.1)) Pressure and profile data of 20° 
conical ribbon parachutes. Heinrich, H.G.; Uotila, J.I. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). May 1977. Contract EY-76-C-04- 
0789. 136p. Dep. NTIS, PC AO7/MF AO1. 

Wind tunnel data of 3-ft ribbon parachute models 
canopy profiles, drag forces and pened ae distribution are presen 
The data were analyzed and resulted in presentations of drag coeffi- 
cients, projected diameters, and drag areas of reefed and unreefed 
parachutes versus geometric porosity and suspension line length as 
well as in tables and graphs of canopy coordinates and related 
pressure distributions. Pressure integration about the canopy surfaces 
as given by the established coordinates provided drag forces which 
agreed satisfactorily with measured forces. Also, radial force coeffi- 
cients of the various tions were established. Results are 
intended as background information for related investigations on 
parachute dynamics, stress analysis, etc. The data are presented in 
two volumes, Volume I being a summary report, while Volume II 
contains the bulk of the data. 
54949 (SC-DR—72-779) Development of a Two-Axis Inertial 
Attitude Reference . Wimber, B.J. (Sandia Labs., 


Assembly (TIARA) 
Albuquerque, N.Mex. (USA)). Mar 1973. Contract EY-76-C-04- 
0789. 49p. Dep. NTIS, PC A03/MF A011. 
The Two-Axis Inertial Attitude Reference Assembly 
neil sytem The TIARA component of a three-axis 


inertial system. The uses a Dual Axis Rate Transducer 
(DART) as the inertial rate sensor. Evaluation of the DART 
and . Includ- 

nominal drift rate 

will be less than 10°/hr if bias adjustment is allowed with no 


intervening shutdown between adjustment and application. 


54950 (Y/EN—123) Structural modeling using higher-order 
finite elements, Beavers, J.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 19p. (CONF-770816—4). Dep. 
NTIS, PC A02/MF AO1. 


junctions. 
Univ., Baton Rou 
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From 1. ae eye peer ry pe 
St. i? States of America (USA) (29 dy 
The developmen higher-order finite ele- 


t utilization of 
ments for structural are discussed. The structural (pe 
mae ik ees aides Gos ts he Wied es baa 
particular higher-order finite elements developed are combined 
membrane and plate bending elements, and are defined as higher- 
aotes 6 St Sek Geen Sa we Se See 
or combinations of, cubic and quintic polynomials. 

encountered modeling folded plate structures with higher-order 
elements are presented. The advantages and disadvantages of the 
various elements developed are discussed and their rity over 
lower-order elements is shown. Examples of folded plate structures 
are weed to exemplify these points, and to show thet using higher- 
order finite elements is a valid and successful tool for modeling 
linear-elastic response of folded plate structures. 


54951 Simulation of and band propagation in the centri- 
fuge. Sartory, W.K.; Halsall, H.B.; Breillatt, J.P. (Oak Ridge Nation- 
al Lab., 7 Biophys. Chem.; 5: 107- 135(1976). 
A technique was developed for simulating the behavior of 
both the gradient-forming solute and macromolecular bands in a 
centrifuge. The change with time of the density gradient due to 
diffusion and sedimentation of the gradient-forming solute is calcu- 
lated by a finite difference method, making use of the results of 
earlier work on the theory of the equilibrium density gradient. Using 
a perturbation technique, the concentration profiles of dilute bands 
Co ae Se sediment and diffuse 
the varying supporting gradient. Results of the simulation 
po are compared with experiment. 


54952 Systematic method for computer design of supercritical 
airfoils in cascade. Garabedian, P.; Korn, D. Commun. Pure Appl. 
Math.; 29: 369-382(1976). 


A computer code has been developed for the direct calcula- 

ep of shockless transonic airfoils whose pressure distributions can 

be assigned within reasonable limits. The code is fast and accurate, 
so that a range of numerical examples can be produced at will. 
Experience with analysis pro and wind tunnel tests suggests 
that shockless airfoils this way provide a valid first i 
the development of supercritical wing sections. It would be 
able, however, to conduct a more detailed investigation of the 
effectiveness of the method in suppressing boundary layer separation 
and drag creep. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 54258, 55007, 55475, 55484, 55485 


54953 (AD-A—037970) Far infrared detection with J 
Final , C.K.; Hamilton, W.O. (Louisiana State 
¢ (USA). Dept. of Physics). Dec 1976. 102p. 
NTIS, PC Ai AOl. 
— thesis. 


The response of Josephson junctions to microwave and far 
infrared radiation was studied. Junctions are formed by pressing a 
Nb or, Nb pointed wie onto a No thin fl which in turn is 
pressed open of a waveguide. 
radiation is lied through the back of the film so that 
wave magnetic field is coupled to the junctions. The c 

Josephson current is monitored at different levels of microwave 
power over a frequency ee ee ee 
dence of the responsivity of these current on film thickness over a 
range from 50 A to 500 A was studied. The observed responsivi 
agrees very well with that by theory. Higher responsivity 
is observed for thinner and lower microwave frequencies. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


54954 (CONF-760822—P1, Pi. Pp wag nh Preliminary results of 
HEPA-filter smoke plugging tests using the LLL full-scale fire test 
facility. Gaskill, J.R.; Alvares, N.J.; Beason, D.G.; Ford, H.W. Jr. 
(Univ. of California, Livermore). 1976. 

Sun Valley, 


From 14. US ERDA air cleaning conference; 
Idaho, a States of America (USA) (2 Aug 1976). 
In Proceedings of the fourteenth ERDA air cleaning confer- 


ence. 
As reported in previous Air Cleaning Conferences, hot fire 
can impair the integrity of HEPA filters, and smoke particu- 
can plug them. This pressurizes the room of fire origin and can 
lead to the spread of radioactive or other toxic contamination. The 
Sees Soe Ste Sine seemame vias water sprays in the 
eee ee © 1g have been'i 
however, in determining realistic hse a 
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compartment, contepes it with an exhaust-ventilation system, and 
provided it with a suitable instrumentation- and data-acquisition 
system. From a survey of ERDA-contractor facilities, a matrix of 
fuel loadings (kg/m? of combustibles) versus dirty-to-clean ratios 
(relative yield of particulates) has been prepared. From this, a 
selected series of fuel arrays is being used to determine the life of 
HEPA filters during test fires. The effects of high- versus low- 
exhaust takeoff points, as well as the use or nonuse of sprinklers, are 
also being investigated. The fire test facility is described, and the 
preliminary results obtained to date are reported. 


54955 Bnew 760822—P2, PP 557-563) Dust filtration on a 
panel bed of sand. Goossens, W.R.A.; Francesconi, A.; Dumont, G.; 
Harnie, R. (CEN, Mol, Belg.). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The development of a panel bed of sand as dust filter is 
described. The results obtained in a technical set-up with a filtering 
area of 1 m?are given. The data of a 2‘ factorial design experimental 
campaign are presented in the form of the resulting statistical equa- 
tion. 


54956 (CONF-760822—-P2, pp 578-601) Electrostatic capture of 
submicron particles in fiber beds. Reid, D.L.; Browne, L.M. (Pacific 
Northwest Labs., Richland, WA). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The emission of submicron sized particles is the most difficult 
to effectively control with current state-of-the-art technology. Ex- 
periments at Battelle-Northwest led to the discovery that charged 
particles could be efficiently captured by a thick fiber bed having a 
high bed-volume to fiber-volume ratio and a very low pressure drop. 
Interim results are presented for the removal efficiency as a function 
of particle resistivity, superficial gas velocity, bed depth and aerosol 
concentration. In general, for bed pressure drops less than 0.5 in HxO 
efficiencies greater than 90 percent were obtained at 300 ft/min 
(approximately 152 cms/sec) face velocity over the particle size 
range of 0.06 to 0.7 um AMD and a particle resistivity range of 10* 
to 10'* ohm-cm. The most important variable was the bed face 
velocity with the collection efficiency varying inversely with veloc- 


ity. The bed depth and volume void fraction were other significant 
variables bearing on the efficiency of the system. Empirical equa- 
tions indicate a 100 percent collection efficiency might be attainable 
near or somewhat below a bed face velocity of 50 ft/min (approxi- 
mately 25 cms/sec). However, a more sensitive measurement 
method would be required for experimental confirmation. 


54957 (CONF-760822—P2, pp 602-611) Air filtration enhance- 
ment using electronic techniques. Nelson, G.O.; Richards, C.P.; Bier- 
mann, A.H. Taylor, R.D.; Miller, H.H. (Univ. of California, Liver- 
more). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Dielectrophoretic filtration experiments were conducted on 

polyester, dacron, Teflon, wool, acrylic and polypropylene 

iter media. A polydispersed (sigma g = 2.0, ammd = 0.95 um) 

sodium chloride particle was used as a test aerosol. All materials 
exhibited signi it increases in efficiency with increasing field 
strengths. Efficiencies of greater than 99 percent could be obtained 
from glass fiber mats using a 13 kV/cm electric field at 16.3 cm/s 
face velocity. 


54958 (CONF-760822—P2, pp 630-661) HEPA filter perfor- 
mance comparative study. Gunn, C.A.; Eaton, D.M. (Mine Safety 
Appliances Co., Evans City, PA). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Current products such as HEPA filters made without separa- 
tors, with tors and with mini separators have raised 
many questions for the Nuclear Ventilation System Design Engineer 
and/or the end user. The principal objective of this investigation is 
to report HEPA filter performance data and to compare the effec- 
tiveness of the various type HEPA filters for use in Nuclear Ventila- 
tion Systems with all tests run on the same equipment and under the 
same controlled conditions. 


54959 (CONF-760822—P2, pp 662-676) Penetration of HEPA 
filters by alpha recoil aerosols. McDowell, W.J. (Oak Ridge National 
Lab., TN); Seeley, F.G.; Ryan, M.T. 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 


In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

The self-scattering of alpha-active substances has long been 
recognized and is attributed to expulsion of aggregates of atoms from 
the surface of al; ether propelsian of is dgaeaite tp seeianie 
and perhaps to —— of these 
alpha recoils. Workers at University of 
ed that this phenomenon might affect the retention of regu pei 
particulate matter by HEPA filters, and found support in Lorry ba 
ments with **Pb. Tests at Oak Ridge National 
confirmed that alpha-emitting particulate matter proc 
efficiency filter media, such as that used in HEPA filters, much more 
effectively than do non-radioactive or beta-gamma active aerosols. 
Filter retention efficiencies drastically lower than the 99.9 percent 
quoted for ordinary particulate matter were observed with 7"*Pb, 

Es, and **Pu sources, indicating that the phenomenon is common 
to all of these and probably to all alpha-emitting materials of 
appropriate half-life. Results with controlled air-flow filters 
in series are consistent with the picture of small particles 
from the “massive” surface of an alpha-active material, and 
repeatedly dislodged from positions on the filter fibers by subsequent 
alpha recoils. The process shows only a small dependence on the 
physical form of the source material. Oxide dust, nitrate salt, and 
plated metal all seem to generate the recoil icles effectively. The 
amount penetrating a series of filters on the total amount of 
activity in the source material, its activity, and the length of 
time of air flow. 


54960 Se nae cane pp 711-715) Government-industry 
meeting on filters, media, and media W.L. (Naval 
Surface Weapons Centers, Dahlgren, VA). 1976. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, ae States of America (USA) (2 as! 1976). 
Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 


The following topics were = et by an informal — 
group: standardization of test methodology, microfiber diameter 
determination, fiber — from HEPA ters, products 
list (QPL) for HEPA filters, draft mil. specs. on ‘A media and 
units, and DOP toxicity during man testing. (TFD) 


54961 (CONF-760822—P2, pp 834-835) Ultrahigh efficiency 
sparkproof electrostatic Thompson, J.K.; Clark, R.C.; 
—— G.H. (Naval Research Lab., Washington, DC). 1976. 
rom 14. US ERDA air cleaning conference; Sun Valley, 

Idaho, United States of America (USA) roi Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Low-conductivity nonmetallic plates for a electro- 
static precipitators allow design improvements and 
attainable at an air 


such that efficiencies of 99.99+ percent appear 
speed of 250 fpm and a pressure loss of 0.1 inch of water. 


(CONF-760822—P2, pp 852-869) ey tea investiga- 
tion of the relationship between bed and flow distribution. 
Parish, H.C.; Muhlenhaupt, R.C. Vogelhuber, W.W. (CVI Corp., 
Columbus, OH). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

A testing program was conducted to evaluate different meth- 
ods for filling carbon beds in terms of the resultant air flow distribu- 
tion through the beds. Three filling methods were included: eee 
deposit carbon in the bed in an unemanedied and random 
(with respect to fill rate and/or distribution) with no no packing effort 
(2) uncontrolled d ition as in (1) above but f by an 
attempt to pack by vibration; and (3) filled and packed simultaneous- 
ly, using a gravity pack method. The test results indicate that the 
filling method is a very significant factor in determining the ——_ 
of the resultant air flow distribution. A gravity packing method 
provided the best results while the uncontrolled fill with no effort to 
pack gave very poor results. The combination of an uncontrolled fill 
with subsequent packing by vibration also provided poor flow 
distribution. 


54963 (CONF-760822—P2, pp 612-629) Testing of air filters 
under quality control safety program. Skaats, C.D. (Rockwell Inter- 
national, Golden, CO). 1976. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug ey 

In Proceedings of the fourteenth ERDA air cleaning confer- 
ence. 

Testing and inspection of filters used in air filtration systems 
are conducted Adaistetion eal Rockwell quale couual. pes- 


cua tone 


P 
Pear by the Fur Cordiicatioe one. In facilities handling radioac- 
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tive materials, filters must function efficiently to provide accurate 
data on air contamination to safeguard personnel and the environ- 
ment. Data are given on filter rejects under established criteria and 
on recommendations for action to the suppliers. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 54774 


Bekier, A. (Kan’ ital Sank! "Gallen ( 
Nuklearmedizinische Abt.). Kerntechnik; 19: No. 2, a195Fes 1977). 
(In German). 

6 figs.; 4 refs. 

After medical administration of large activity doses of '"I, 
the part of the activity which is not utilized metabolically is excreted 
mainly through the kidneys. In the first few days after the treatment, 
the urine of such — contains dangerously high quantities of "1 
and cannot be released into the public sewage system. A rt- 
able filter unit has been developed which can be set up directly in 
the patient's room and be used by the patient. By means of this filter 
unit the liquid radioactive waste is converted into a solid enclosed 
form with concurrent reduction in volume. This reduces the radi- 
ation exposure and hazard of contamination of the nursing staff. 


TRANSPORT AND STORAGE FACILITIES 


54965 Design diagrams and formulae for U-shaped bellows. 
Hamada, M.; Inoue, Y.; Nakatani, T.; Moriishi, M. (Osaka Univ, 
a Jpn). Int. J. Pressure Vessels Piping; 4: No. 4, 315-328(Oct 
1976) 


The U-shaped bellows is a type of expansion joint very 
widely used in pipelines. This paper presents some design diagrams 
and design formulae for such a bellows in a manner intended to 
enable the pipeline designer to evaluate more easily the elastic 
 __cce, maximum stress, elongation and reaction stress. 4 
refs. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


54966 Novel rock disintegration techniques. Maurer, W.C. 
(Maurer Engi g Inc., Houston, TX). pp 57-76 of In Resource 
recovery. Alb 


uerque, NM; American Society of Mechanical Engi- 
neers (1975). 


From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

Drilling equipment is described which disintegrates rock by 
mechanically induced stresses, thermal spalling, fusion, and chemical 
reactions. (JSR) 


LASERS 
REFER ALSO TO CITATION(S) 54021, 54457, 55501, 55504 


54967 (AD-A—038628) Pressure damping for pulsed electric 

discharge laser. Final report. K: R.; March, R. (Rockwell 

International Corp., Canoga Park, . (USA). Rocketdyne Div.). 

Apr 1976. Contract F29601-73-A-0034. 143p. (R—9739). NTIS 
A07/MF AO1. 

The electric discharge in a pulsed electric discharge laser 
(EDL) produces density disturbances in the medium which 
significantly alter the refractive index of the medium and seriously 
degrade laser beam quality. The use of acoustic absorbers and 
honeycomb flow conditioners to quickly damp the disturbances in 
the EDL has shown promise. pr Pace sr esa 
to further investigate the use of acoustic absorbers and honeycomb 
flow conditioners as attenuation devices in pulsed EDLs. A plexig- 
lass mode! of a typical EDL, full scale in two cavity dimensions, was 
used for the experimental evaluations. This model was readily varied 
to provide for: (1) various aperture area and resonator volume 
acoustic absorbers behind the ‘anode’ area, (2) the addition of 
CERCOR (glass ceramic) thicknesses of 0.5 a 3.0 inches in 


eb omncge closed). The discharge was 
simulated with an explosive c ge, and pressure oscillation damp 
times were determined for various model A total of 
200 pulse tests was conducted on various configurations. An 
analysis of AFWL data and the Rocketdyne acoustic model data led 
to the conclusion that laser cavity modes (2 to 3 kHz) exert relative- 
ly little influence in the attenuation of the pressure oscillation. The 
predominant frequency t in the data (less than 1 kHz) is 
related to flow channel 
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54968 (AD-A—038667) The effect of turbulence on laser beam 
quality. Final report Mar 73—Aug 76. Rivir, R.B. (Air Force Aero- 

ion Lab., Wright-Patterson AFB, Ohio (USA)). Nov 1976. 
221p. (AFAPL-TR—76-94). NTIS PCA10/MF AO1. 

Helium-neon and helium-cadmium laser beams were propa- 
gated through a turbulent medium and the mean laser beam intensity 
and power profiles were measured in the focal plane. The effect of 
ranges of the ratios of integral and micro scales of turbulence to laser 
beam diameter and ranges of turbulence intensities which are typical 
of laser cavities are reported. The experimental measurements are 
compared with analytical predictions of Chernov and Sutton show- 
ing that the uncertainty in predicting laser beam spread in the 
ee of random fluctuations has been reduced by a factor of at 
east 2. 


54969 (AD-A—038792) Monolithic laser. Annual technical 
report - > 1 May 75—31 Jan 77. Lawley, K.L.; Bellavance, D.W.; 
Cam Ic. (Minnesota Univ., Minneapolis (USA). Dept. of Civil 
and “ae Engineering). Mar 1977. a N00014-73-C-0288. 
69p. (TI—08-77-12). NTIS PCA04/MF A’ 

The accomplishments of the curd phase of the research 
program to develop the first prototype integrated optical transmitter 
are described. A new monolithic laser structure called an I-bar mesa 
laser was demonstrated. This double heterojunction GaAs/GaAlAs 
laser was grown by selective liquid phase epitaxy. The best devices 
operated at 525 mA drive current with a pulsed, 300 K threshold 
current density of 7.5 kA/sq cm. Methods of fabricating these 
devices are discussed. Also, various types of grown waveguides 
including bends and Y's were demonstrated. For bends, a 3 dB signal 
attenuation is observed at a radius of curvature of approximately 1.3 
mm (50 mils). This radius appears to be a neuen’ lower limit for 
integrated optical circuit waveguides. The I-bar mesas were com- 
bined on a chip with a grown three-layer waveguide. Measured 
intensity of light transmitted by end-firing from the laser through the 
curved waveguide was 35% of the laser emission with a narrowband 
output. Also, etched double heterojunction mesa laser structures 
were fabricated on underlying waveguides. The emission from these 
lasers was evanescently coupled to this guide. A coupling of 25% of 
the laser emission to the guide was observed. 


54970 (AD-A—038820) Unstable resonator theory. Final report. 
Scully, M.O.; Moore, G.T.; McCarthy, R.J. (Arizona Univ., Tucson 
(USA). Optical Sciences Center). Mar 1977. Contract F29601-75-C- 
0088. 92p. NTIS PCA05/MF AO1. 

Research on unstable resonator theory is presented in three 

Section I gives an overview of the work. In Section II a 
poe S model is Far | for estimating the intensity distributions 
inside and emerging from lasers with high-Fresnel-number unstable 
resonators. In Section III modes of strip confocal unstable resonators 
containing spatially dependent gain are determined by means of a 
theory that is practical even at large Fresnel numbers. 


54971 (AD-A—039010) Modeling of turbulent mixing and reac- 
tions in chemical lasers. Final report 1 Oct 74—30 Nov 76. Varma, 
A.K.,; Fishburne, E.S.; Beddini, R.A. (Aeronautical Research Asso- 
ciates of Princeton, Inc., N.J. (USA)). Jan 1977. Contract F44620-75- 
C-0026. — NTIS PCA05/MF A0O1. 

complete second-order closure program for the investiga- 
tion of casein turbulent, reacting fm layers was developed. 
The equations for the means and the second-order correlations are 
derived from the time-averaged Navier-Stokes equations. The equa- 
tions contain third- and higher- order correlations, which have to be 
modeled in terms of the lower-order correlations. The program uses 
fluid mechanical turbulence models developed over the last two 
decades. 


54972 (AD-D—003607) Franz-keldysh effect tuned laser. 
Hu R.S. (Environmental Protection Agency, Denver, Colo. 
(USA)). 9 Nov 1976. 4p. 

Supersedes PAT-APPL-563 264-75, AD-D—000640. 

A tunable laser is described having a laser material le of 
being tuned such as an organic dye. The tuning device includes an 
intra-cavity semiconductor element to which an electric field can be 
applied, and an angle sensitive filter or reflector such as a diffraction 
grating. 


54973 Potential hydroxyl ultraviolet laser. Chen, C.H.; Payne, 
M.G. (Oak Ridge National Lab., TN). Opt. Commun.; 18: No. 4, 416. 
478(Sep 1976). 

A strong emission band extending from 3060 to 3120 A was 
observed remy! = ae beam excitation of an Ar—H.O mixture. 


200 torr), the precursor of this emi 
band's believed tobe the argon excimer Avaup */(U/sb w) The 
fluorescence efficiency of Ar—HsO is estimated to be a factor of 4 
times that of Ar—Nz. Development of a highly efficient, tunable uv 

promising. 
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54974 Effect of the rotational relaxation rate on the operation of 
a pulsed H.+F: chemical laser. Vasil’ev, G.K.; Makarov, E.F.; 
Ryabenko, A.G.; Tal’roze, V.L. (Division of the Institute of Chemi- 
cal Physics, USSR Academy of Sciences). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 4, 690-693(Oct 1976). 

The effect of the rotational relaxation rate on the characteris- 
tics of an H2+F2 chemical laser with HF as the active molecule is 
analyzed. Two limiting cases are considered: the case of rotational 
equilibrium, and the case of “frozen” rotational relaxation. The part 
played by vibrational relaxation processes is examined. It is shown 
that the maximum efficiency of the chemical laser is higher in the 
= of rotational equilibrium than in the case of frozen rotational 
relaxation. 


54975 Method and device for synchronous generation and ampli- 
fication of tunable vuy laser radiation. Waynant, R.W. US Patent 
3,991,387. 9 Nov 1976. Filed date 19 Nov 1975. 5p. 

Supersedes PAT-APPL-633 518-75, AD- —002060. 

A device and method for synchronous generation and amplifi- 
cation of tunable vuv laser radiation is presented. The system makes 
use of flat plate conductors which contain first and second parallel 
spaced channels therein. 


54976 Stabilized YAG:Nd* laser with longitudinal-mode locking. 
Galkin, S.L.; Kruzhalov, S.V.; Nikolaev, V.M.; Pakhomov, L.N.; 
Petrun’kin, V.Y. (M. I. Kalinin Leningrad Polytechnical Institute). 
Sov. Tech. Phys. Lett. (Engl. Transl.); 3: No. 1, 7(Jan 1977). 
Measurements are performed on the stabilization of the phase- 
locked multimode regime in a YAG=Nd™* laser. It is found that a 
change in the frequency of the loss modulation in the locking band is 
accompanied by changes in the output pulses and modes.(AIP) 


54977 CO.—air laser with high pulse rate. Kozlov, G.I; Korab- 
lev, A.S. (Institute for Problems of Mechanics, Academy of Sciences 
of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. Transl.); 3: No. 
1, 9-10(Jan 1977). 

An electric-discharge-pumped gasdynamic open-cycle laser is 
described. The laser uses a CO:-air mixture operating at a high 
repetition rate. A double discharge is employed while the pumping is 
done by an electric field in the decaying plasma.(AIP) 


54978 Laser with adjustable pulse shape. Kryzhanovskii, V.1.; 
Parfenov, V.A.; Serebryakov, V.A.; Chertkov, A.A. Sov. Tech. Phys. 
Lett. (Engl. Transl); 3: No. 1, 13-14(Jan 1977). 

Details are given of the construction of a neodymium-glass 
laser system that employs electrooptical deflectors to convert a 
given temporal profile of the output radiation into a desired spatial- 
temporal distribution.(AIP) 


54979 Compact 1-kJ electron-beam-pumped CO, laser. Orishich, 
A.M.; Ponomarenko, A.G.; Posukh, V.G.; Soloukhin, R.I.; Shala- 
mov, S.P. (Institute of Theoretical and Applied Mechanics, Siberian 
Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. Tech. 
Phys. Lett. (Engl. Transi.); 3: No. 1, 16-17(Jan 1977). 

The results are presented of an experimental study of a 
compact CO, laser for which the energy source is a high-voltage 
generator with a low internal resistance.(AIP) 


54980 Experimental study of a fast-flow cw CO laser. Abrosi- 
mov, G.V.; Dymshits, B.M.; Ivanov, G.V.; Koretskii, Y.P.; La- 
monov, V.M.; Sharkov, V.F. (Scientific-Research Institute of Nucle- 
ar Physics, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transi.); 22: No. 
1, 135-136(Jan 1977). 

The energy and spectral properties of a cw CO laser with a 
longitudinal electic discharge is studied. The output power is mea- 
sured as functions of flow rate and pressure.(AIP) 


54981 Characteristics of stimulated light generation and stimulat- 
ed Raman scattering in anthracene crystals. Avanesyan, O.S.; Ben- 
derskii, V.A.; Brikenshtein, V.K.; Broude, V.L.; Lavrushko, A.G-.; 
Tartakovskii, I.1; ye P.V. (Institute of Chemical Physics, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 7: No. 4, 403-405(Apr 1977). 

N optical phenomena in anthracene single crystals 
were investigated by focusing exciting radiation into a stripe of 
dimensions and direction corresponding to the dimensions and direc- 
tion of the optically most homogeneous channels in a crystal. The 
intensity of stimulated emission in the 23 692 cm™' band in such a 
channel exceeded 2 x 10° W/cm* Two Stokes components of 
stimulated Raman scattering were observed under these conditions: 
they were due to the scattering of the stimulated radiation excited in 
a crystal by an intramolecular vibration of 1403 cm™' frequency. 


54982 Spectral-correlation study of fluctuations of the intensity 
of 0.63 y radiation emitted from an He—Ne laser. Gus’kov, L.N.; 
Sologub, V.P.; Troshin, B.I. (Institute of Semiconductor Physics, 
Siberian Branch, Academy of Sciences of the USSR, Novosibirsk). 
Sov. J. int. Electron. (Engl. Transl.); 7: No. 4, 406-40%Apr 1977). 

spectral-correlation experimental study was le of the 
fluctuations of the intensity of emission from a helium—neon laser. 





This study included measurements of the spectral power —* of 
fluctuations of the emission intensity and current, as 

as measurements of the transfer coefficient and coefficient of mutual 
correlation between the current and emitted it. The a 
ments were carried out in the frequency —<S Se 
fluctuations. The spectral power density of 

ation intensity was calculated. A qualitative analysis was made of the the 
results obtained. 


54983 Angular correction of the radiation emitted from a laser 
with an inhomogeneous active medium. Belousova, I.M.; Bobrov, 
B.D.; Danilov, O.B.; Kiselev, V.M.; Kurzenkov, V.N.; Novoselov, 
N.A.; Spiridonov, V.V.; Trofimov, N.P. Sov. J. Quant. Electron. 
(Engl. Transl); 7: No. 4, 418-421(Apr 1977). 

An enpeeene) Seen ere 
resonator containing a telescopic angular selector wi 
telescopic resonator. The resonator with a telescopic angular selec- 
tor made it possible to achieve for the first time a considerable 
reduction in the angular divergence of the radiation emitted from a 
moving stimulated emission zone. 


54984 Self-locking of laser modes. Landa, P.S.; Vygodin, V.A. 
(M. V. Lomonosov State University, Moscow). Sov. J. Elec- 
tron. (Engl. Transl.); 7: No. 4, 428-431(Apr 1977). 

An analytic investigation is made of the conditions for self- 
locking of laser modes. It is based on a system of reduced equations 
in terms of partial derivatives of the field amplitudes and polariza- 
tions and in terms of the difference between the populations of the 
active levels. The shape of the field pulses under mode-locked 
conditions is calculated. The results of these calculations are applica- 
ble to ring gas lasers and to solid-state lasers with homogeneously 
broadened lines. 


54985 Theoretical investigation of the emission characteristics of 
an electron-beam-controlled CO laser. Basov, N.G.; Dolinina, V.L.; 
Suchkov, A.F.; Urin, B.M. (P. N. Lebedev Physics Institute, Acade- 
my of Sciences of the USSR, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 7: No. 4, 432-435(Apr 1977). 

A study is made of the spectral, threshold, and energy charac- 
teristics of an electron-beam-controlled CO laser emitting long 
(10~ *-10~ sec) pulses. The study is based on a numerical solution of 
a system of rate equations which describe the populations of the 
vibrational levels of the CO molecule, stimulated emission as a result 
of transitions between these levels, and changes in the rotational- 
translational temperature of the gas. 


54986 Single-frequency garnet lasers with 

Glushchenko, N.F.; D’yachenko, V.V.; Mikaelyan, 

P.P. Sov. J. Quant. "Electron. (Engl. Transl); 7: No.” 4, Deas Ane 
1977). 

The results are given of an experimental investigation of laser 
garnets with waveguide resonators. The use of such resonators made 
it possible to eliminate the influence of thermooptic distortions and 
to obtain highly coherent radiation. 


54987 Influence of of the flow parameters on the 
characteristics of active media of CO. and N.O lasers. 
Biryukov, A.S.; Serikov, R.I.; Starik, A.I.; Shelepin, . P.N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 7: No. 4, 438- 
441(Apr 1977). 


flow parameters deduced from the 

to a considerable (20-30%) i 

nozzle. The transverse distribution of the gain 

kinetics of the vibrational processes in the gas and it is quite different 
for N2O and COs lasers. 


54988 Identification of active transitions in a formic acid vapor 
laser. Baskakov, O.I.; Dyubko, S.F.; Moskienko, M.V.; Fesenko, 
L.D. (A. M. Gorki State University, Kharkov). Sov. J. Quant. 
Electron. (Engl. Transl.); 7: No. 4, 445-449(Apr 1977). 

Fourteen lines were identified in the submillimeter emission 
spectrum of an HCOOH molecular laser pumped by CO: laser 
radiation. This was done by investigating experimentally the rota 
tional spectrum of the vs and vs excited states in the 300—400 GHz 


frequencies made it possible to determine the central frequencies of 
the ve (33 122 609 MHz) and vs (31 982 778 MHz) bands to within 
+- 50 MHz. It was found that the ve and vs vibrational states 
interacted. Identification was also perfo venel oe a double resonance 
method which did not require a study of the rotational spectra 
excited vibrational states. 


54989 Photoionization in pulse CO, laser. Borisov, V.M.; G! 
dush, G.G.; Stepanov, Y.Y. Sov. J. Quant. Electron. (Engl. .7: 
No. 4, 450-453(Apr 1977). 
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Measurements were made of the density of photoelectrons in 
He, Nz, and CO:.—N:—He mixtures created by a oa ultraviolet 
radiation source a bulk discharge in a CO: pulse laser. 
The experiments and tions demonstrated that the yo oe har wa 
tron density in laser mixtures and its behavior as a function of the 
distance from the ultraviolet radiation source were governed by the 
ionization of impurities with low ionization potentials present in the 
Ss Se of the radiation in the molecules. 
troduction of optimal numbers of such — (xylene and 
dimethy] aniline) made it possible to increase lhotoplasma densi- 
ty by more than one order of magnitude; Snir dale aiditinen te 
photoplasma decayed by recombination at a rate represented by the 
recombination coefficient 10~* cm* sec™ *. 


54990 Ranges of existence and stability of two-mode stimulated 


i ysics 
Institute at the A. A. Zhdanov State University, Leningrad). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 4, 460-464(Apr 1977). 
ranges of existence and stability of two-mode stimulated 
emission from a ring gas laser with a two-isotope active medium are 
investigated theoretically as a function of various laser parameters. 
The analysis is made using a complete system of amplitude and phase 
equations and the normal oscillation method. It is shown that a stable 
steady-state value of the difference between the phase shifts of the 
two modes in the opposite waves may lie in the interval (0, 277) but 
need not be close to 0 or 7. The actual value of this difference 
between the phase shifts is governed by the ratios of the backscatter- 
ing coefficients and relative Q factors to the coefficients of the 
combination interaction of different modes of the opposite waves. 


54991 Mode self-locking in a laser with combined Q switching. 
Al'tshuler, G.B.; Karasev, V.B.; Sharlai, S.F. (Institute of Precision 
Mechanics and ‘Optics, Leningrad). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 4, 487-488(Apr 1977). 

An experimental investigation was made of the feasibility of 
achieving mode self-locking in a neodymium-glass laser with com- 
bined Q switching by optomechanical and phototropic modulators. 
A study was made of the characteristics of the output radiation and 
it was found that mode self-locking was achieved on introduction of 
an additional semi' ent mirror into the resonator. The attain- 
ment of self-locking under combined Q-switching conditions re- 

duced the number of ultrashort pulses in the output and stabilized 
the beginning of stimulated emissicn. 


54992 Laser radiation source for practical interferometry. Nazar- 
enko, M.M.; Rybakov, B.V.; Serebryakov, G.S.; Skulachenko, S.S.; 
Yudin, LI. Sov. J. Quant. Electron. (Engl. Transi.); 7: No. 4, 489- 
490(Apr 1977). 

A study was made of a stabilized laser source based on a two- 
mode helium—neon ring laser with a circularly anisotropic resona- 
tor. This laser emitted at 0.63 py. The uency was stabilized by 
comparing the frequencies of the Zeeman beats between the ortho- 
gonal modes of the opposite waves. The relative frequency stability 
achieved in this way was 8.8 x 10~** in an averaging time of 1 min. 


54993 Modulation method for determination of the degree of 
excitation of a gas laser. Akchurin, G.G.; Mel'nikov, L.A.; Tuchin, 
V.V. (Scientific-Research Institute of Mechanics and Physics at the 
N. G. Chernyshevskii State University, Saratov). Sov. J. Quant. 
Electron. (Engl. Transl.); 7: No. 4, 493-494Apr 1977). 

A modulation method for the determination of the relative 
eee eee, ws Cetnged sak tenet 
experimentally. The method has the advantage that no i 
measurements of the temperature of the active substance are > 


v, A.L Sov. J. Quant. Electron. (Engl. Transl): 
7: No.4, 501-S02¢Apr 1977). ay. 

A description is given of a laser amplifier with a disk active 
element made of GLS2 (40 x 40 x 220 mm dimensions). This 
amplifier is filled with — chloride (n= 1.53, absorption coeffi- 


cient k< 10~* cm™! at A= 1.06 p). The single-pass inactive losses, 

I'em length of the active medium, are 4 x 107° cm™* ‘the ae 
are reported of measurements of the small-signal gain and of the gain 

obtained at pump energy densities up to 25 J/cm*. 


54995 CO, laser with a non-self-sustaining dis- 
charge. Bugaev, S.P.; Bychkov, Pir y we gt ae Kurbatov, 
—— Manylov, V.1.; Mesyats, G A; Orlovskii, V. M. (Institute of 

Siberian Branch, Academy of Sciences of the 
USSR. Tomsk). Sov. J. Quant. Electron. (Engl. Transl): 7: No. 4, 503- 
Te i f the a pulse-periodic CO, 

is given o' 

laser with an active volume op rape mes = eed 


discharge. A description is given of a gas-pumping system, a power 
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supply of the main discharge gap, and an electron accelerator 
producing a ribbon-like (40 x 500 mm) electron beam of 4 A/cm? 
current density and 36 nsec pulse duration. The specific output 

wer of this laser was up to 150 W/liter, the pulse repetition 
Tequency up to 16 Hz, and the pulse energy up to 10 J. 


54996 Suppression of stimulated emission in the phonon wing of a 
with 8f’-dinaphthy! impurity by an off- 
resonance field. Zinov’ev, P.V.; Naboikin, Y.V.; Ogurtsova, L.A.; 
Podgornyi, A.P.; Silaeva, N.B. ’(Physico technical Institute of Low 
bay ge Kharkov). Sov. J. Quant. Electron. (Engl. Transi.); 7 

4, 505-506(Apr 1977). 

An investigation was made of the 4.2°K stimulated emission 
spectrum of a naphthalene crystal with a high concentration of BA’- 
dinaphthylethylene when this crystal was illuminated with off-reso- 
nance radiation. The crystal was excited by the third harmonic of a 
ee we 0.35 p) and the off-resonance radiation was the 
second harmonic of the same laser (A=0.53 y). Simultaneous illumi- 
nation with the A=0.35 p and A=0.53 p radiation resulted in a 
strong reduction in the intensity of stimulated radiation emitted at a 
frequency in the phonon wing. This effect was attributed to the 
Raman scattering of the A=0.53 yp radiation by nonequilibrium 
phonons. 


54997 Multicomponent solid solutions of IV-VI compounds. Da- 
varashvili, O.L,; ee L.M.; Eliseev, P.G.; Zasavitskii, I.1.; 
Shotov, A.P. (P.N . Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Quant. Electron. (Engl Transl.); 7: 
No. 4, 508-510(Apr 1977). 

An analysis is made of the possibility of using multicompon- 
ent solutions of IV-VI compounds in laser heterostructures free of 
lattice mismatch and associated defects and stresses. Characteristics 
of a PbSe—PbSnTeSe at A= 10 yp, are estimated. The relative jump 
in the refractive index needed for optical confinement is estimated to 
be 8%. 


54998 Stimulated emission due to transitions in copper atoms 
formed in transverse discharges in copper halide vapors. Abrosimov, 
G.V.; Vasil'tsov, V.V. (Scientific-Research Institute of Nuclear 
Physics at the M. V. Lomonosov State University, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 7: No. 4, 512-513(Apr 1977). 

Stimulated emission as a result of self-terminating transitions 
in the copper atom was observed in discharges in copper chloride 
and iodide. Pairs of discharge pulses were applied to a quartz tube 
with a heated zone 400 mm and 20 pairs of electrodes. Neon 
Wa ONE 26 he SE eS ee eS Ee en oe 
power on the separation in each pair of pulses was determined 
specific energy output per pulse was 50 pJ/cm* for CuCl and 40 pJ/ 
cm® for Cul; these values were higher than those obtained by other 
authors in transverse discharges. 


54999 Laser resonator for far vacuum ultraviolet. Ilyukhin, A.A.; 
Peregudov, G.V.; ozin, E.N.; Chirkov, V.A. (P. N. Lebedev 
Physics Institute, A: y of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Eng: Transl); 7: No. 4, 519-520(Apr 1977). 


gl 
in which radiation fs coupled out ether through » sit i » mirsor or 
by a diffraction (in a nonzero diffraction order). It is shown 
that the use of laser p as the active medium imposes stringent 
requirements on the optical strength of the resonator mirrors. 


55000 Amplification and generation of stimulated radiation in a 
quartz fiber. Gorovaya, B.S.; Demskaya, E.L.; Izotov, A.N.; Kon- 
arev, V.P.; Kondrat’ev, Y.N.; Matveev, LN.; Prokhorova, T.L,; 
Tabrin, V.N.; Shevelevich, R.S. Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 4, 521-522(Apr 1977). 

An experimental investigation was made of the amplification 
of A=1.06 p radiation in a 2500-mm long Nd* -activated quartz 
fiber. Stendated onbaien wee dheteved when the pump energy was 
180—200 J and it was accompanied by a weak spontaneous noise. 
by the threshold was exceeded by a factor of 2, the gain rose to 7 
x1 


55001 Controlled phototropic switch. Ba- 
lenko, V.G.; Gerasimov, B.G.; Pod i, V.M.; Slivka, L.K. Sov. 
J. Quant. Electron. (Engl. Transi.); 7: No. 4, 530-532(Apr 1977). 

An inve: was made of a controlled phototropic switch 
which was y bleached by flashlamps. Characteristics were 
pa Brae agrees hd Ihthalocyanines Pe'GaCl (in eth. 
anol) and Pc’Hg (in polymethylmethacrylate) The ranges of switch 
control were studied and of a ruby laser with a 
pan A hy AT ery An investigation was made of 
the influence of a flashlamp pulse on the time of appearance of a 
giant stlaneleted emission pulee 


55002 Nuclear-pumped laser research. Russell, G.R. (Jet 
oT Lab., Pasadena, CA). Trans. Am. Nucl. Soc.; 26: 529-530(Jun 
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From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55003 Present and future problems concerning lasers in the far- 
infrared spectral region. Coleman, P.D. (Electro-Physics Laboratory, 
Department of Electrical Engineering, xn -ag of Illirois, 
om Illinois 61801). J. Opt. Soc. Am.; 67: No. 7, 894-901(Jul 

Basic problems of far infrared molecular lasers are discussed 
with respect to present and future developments. The topics of 
interest are those of excitation methods, molecular physics, energy 
exchange and relaxation processes, resonator design, and laser mod- 
eling and analysis. While great strides have been made in far-infrared 
molecular laser research in the last seven years, it is concluded that 
present efforts are largely in the exploratory stage and that detailed 
understanding and development of the area is still in the future. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 54340, 54366, 54449, 54455, 
54456, 54628, 54727 


55004 (BNL-NUREG—22904) Interfacial passage frequency for 
two-phase, gas-liquid flows in narrow ducts. Jones, O.C. 
Jr.; Zuber, N. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 6p. (CONF-770904—3). Dep. 
NTIS, PC A02/MF AO1. 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, United Kingdom of Great Britain and 
Northern Ireland (UK) (13 Sep 1977). 

Hydrodynamic and thermal transfer and relaxation phenom- 
ena in two-phase gas-liquid flows are strongly dependent on depar- 
ture from equilibrium and the interfacial area density available for 
phase interactions. Such interactions include mass, momentum, and 
energy exchange for which the transfer coefficient must be accura- 
tey known as well as the area available for interactions to occur. The 
direct measurement of interaction interfacial area density is an ex- 
ceedingly difficult task in view of today’s knowledge. On the other 
hand, knowledge i the interfacial passage frequencies coupled with 
information regarding the flow structure would enable a model to 
predict the area densities reasonably well. Such information has been 
obtained using a sub-miniature, hot-film anemometer in air-water 
flows at velocities up to approximately 25 m/s. These data include 
bubbly, slug, annular, and annular mist flows. The method, the data, 
and certain conclusions regarding the flow structure, particularly 
regarding the nature of roll waves in narrow ducts are discussed. 


55005 Direct measurement of the void fraction of a two-phase 
fluid by nuclear resonance. Lynch, G.F. (Atomic Energy of 
Canada Ltd, Chalk River, Ont.); Segel, S.L. Int J. Heat Mass 
Transfer; 20: No. 1, 7-14(Jan 1977). 

Application of nuclear magnetic resonance (NMR) to the 
direct measurement of void fractions of two-phase fluids has been 
studied. With this technique, the effective density of the fluid is 
determined by monitoring the NMR signal strength from a particu- 
lar nuclear species in the liquid. The results, from experiments on 
both static and flowing systems, establish the linearity of the method 
for the full range (0 yields 1) of void fractions, independent of the 
mass distribution of the liquid, and demonstrate the feasibility of 
using NMR as a direct method for void-fraction measurements in 
two-phase systems. 


55006 Laminar film condensation of flowing vapor on a horizon- 
tal melting surface. Cho, D.H.; Epstein, M. (Argonne National Lab., 
IL). Int. J. Heat Mass Transfer: 20: No. 1, 23-30(Jan 1977). 
Laminar film condensation of a saturated vapor flowing over 
a horizontal melting surface is studied analytically. Using an approxi- 
mate treatment of the shear stress at the va - og -liquid interface (as 
suggested by Shekriladze and Gomelauri), the similarity conserva- 
tion equations are solved numerically. Solutions for the condensation 
rate, melting rate and skin friction are obtained for three values of 
the liquid Prandtl number (0.1, 1 and 10) and for a wide range of 
condensation and melting parameters (Stefan numbers). The solu- 
tions become exact as the parameter [(rho p)/(rho/sub v/p/sub v/ 
)//sup '/2/ goes to infinity. Simple analytical solutions based on a 
thin-film approximation are also derived and compared with the 
woh results. 


55007 Pool heat transfer to liquid and supercritical helium in 
high centrifugal acceleration fields. Scurlock, R.G.; Thornton, G.K. 
(Univ. of Southampton, Eng.). Jnt. J. Heat Mass Transfer; 20: No. 1, 
31-40(Jan 1977). 
In relation to the problem of cooling the rotating field wind- 
ings of a su mducting alternator, a preliminary experimental 
stedy of hock heat tram to talles undie Ba high speed rotation is 
reported. Heat transfer from a flat copper surface has been measured 
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for a range of heat flux from 0.2 to 650 mW/cm? and in local 
centrifugal acceleration fields of from 180 to 1720 g perpendicular to 
the surface. Analysis of the data indicates that the mode of heat 
transfer by free convection at both subcritical and iti 
pressures follows the simple correlation Nu = 0.29 Ra®™ At 
subcritical rare nucleate boiling is an additional process at 
sufficiently high heat fluxes. 


§5008 Natural convection in a 
high Rayleigh numbers. oe -B. (Argonne National Lab., Evan- 
Ne (USA)). Int. J. Heat Mass Transfer: 20 20: No. 5, 499-506(May 
A phenomenological model of eddy heat in natural 
convection with volumetric energy sources at high Rayleigh num- 
bers is developed. The model is applied to the problem of thermal 
convection in a horizontal heated fluid layer with an adiabatic lower 
boundary and an isothermal upper wall. A correlation for mean 
Nusselt numbers is obtained for steady heat transfer. Distributions of 
the mean turbulent temperature, the eddy heat flux, and 
of thermal variance in the heated fluid are ited. mecha- 
nism of turbulent thermal convection at Rayleigh numbers is 
discussed. Comparison with existing experiments is good. 


55009 Analysis of heat transfer by natural convection across 
vertical fluid layers, Raithby, G.D.; Hollands, K.G.T.; Unny, T.E. 
(Thermal Engineering Group, Department of Mechanical 

py & University of Waterloo, Waterloo, Ontario, Canada, Mem. 
ASME). J. Heat Transfer; 99: No. 2, 287-293(May — 

An analysis is presented which the heat transfer 
across fluid layers bounded laterally by vertical isothermal surface 
and adiabatic surfaces on the ce and bottom. The vertical tempera- 
ture distribution in the core of the cavity is also predicted. Extensive 
comparisons of average Nusselt number and temperature distribution 
are made with experimental data for aspect ratios greater than 5. 
Good agreement between analysis and experiment is found. The 
heat-transfer equations for vertical layers are generalized to include 
layers which are tilted up to 20degree from the vertical, making the 
results useful for the pa of solar collectors. 


55010 Experimental and analytical study of transient heat ransfer 
for turbulent flow in a circular tube. Kawamura, H. (Japan Atomic 
Energy Research Inst., Tokai). Int. J. Heat Mass Transfer; 20: No. 5, 
443-450(May 1977). 

A circular tube cooled by constant turbulent flow of water 
was heated stepwise with time. Variation of heat-transfer coefficient 
was obtained. When the tube was heated prior to the increase of 
heat input, a maximum appeared in the variation of -transfer 
coefficient. Reason for the maximum is discussed. Numerical analysis 
is made for the same <a as that of the experiment. The 
numerical results agree well with the experimental ones. An analyt- 
ical expression for the variation of heat-transfer coefficient is ob- 
tained. Time required for the heat-transfer coefficient to reach 
steady state is studied. 


heated fluid layer at 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 55012 


55011 Modulated-grating hologram. eer . D.R. (Univ. of 
California, Livermore). Appl. Opt.; 16: No. 5, 1380-1389(May 1977). 
By means of a multiple-exposure holographic 
method, a phase-and-amplitude, off-axis hologram, which we call a 
modulated-grating hologram, has been synthesized from three com- 
puter-generated transmission masks. Each mask controls one fixed- 
phase component of the complex hologram transmittance. The basic 
grating is generated optically, relieving the computer of the burden 
of drawing details the size o! each e. The maximum information 
capacity of the computer plotting device can thus be applied to the 
generation of the grating modulation function. Large digital holo- 
ems (23 mm 2.20 ae lowe tae Ue this method in 
dichromated gelatin. The method can be used with virtually any 
holographic recording medium. It was designed primarily for spatial 
filtering applications, in which a holo — with large dynamic range 
and large free-spectral-range is need 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 55046 


= (COO—4002-3) Evaluation of methods for 
um breakdown gg Evans, R.D.; Cooke, C.M.; 


Berman, 
ER ,* Physics , B Mass. (USA); Massachusetts 
Inst. of Tech., Cam p CUSAS. Jan 1977. Contract EY-76-C-02- 
4002. 90p. Dep. NTIS. PC A05/MF AO1. 
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on ee ee ae of coated and gas 
shielded cathodes as a means of increasing vacuum breakdown 


under short pulse conditions is reported. A technique for 
ge numbers of coatings on small electrodes at 


ery voltage (120 kV or less) and methods for es 
and fewer coatings at higher total voltage 


eloped. Experiments with gas shielded cathodes were a 
y no Results su that it may be possible to eliminate prebreak- 
down current to double breakdown strength by applying a 
suitable coating to the cathode. Breakdown stresses in excess of 2 
MV/cm were obtained in a 0.5 mm gap with sputtered coatings of 
alumina, Cr2Os, and several readily available epoxies. Electrodes 
Souiee't itude greater in area were tested, and stresses 
/cm were measured in 5 mm gaps for several 
eposies for alumina. It has further been shown that, because 
similar trends occurred in the data from large and small experiments, 
it should be possible to screen potential coatings rapidly and effec- 
tively with minimum expenditure using a method similar to that 
employed for small electrodes at low pulse voltage. 


55013 (SAND—76-0643) Complexity vs performance in digital 
filters. Stearns, S.D. (Sandia Labs., a N.Mex. (USA)). 
Jan 1977. Contract E(29-1)-789. 18p. Dep. NTIS $3.50. 

Data plots are presented to help select the appropriate digital 
filter for a given application. These plots are applicable to the 
Butterworth and Chebyshev filters, and are useful in choosing a 
filter on the basis of one or more of the following criteria: cutoff 
— tics, rise time, overshoot, and impulse response time. 6 


55014 (UCRL—78932(Rev.1)) Rectangle-probe router for multi- 
layer PC boards. Cage, W.G.; Smith, R.J. II. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Mar 1977. Con- 
tract W-7405-ENG-48. lip. (CONF-770610—2). Dep. NTIS, PC 
A02/MF AOl1. 
From 14. ACM-IEEE design automation conference; New 
Orleans, Louisiana, United States of America (USA) (20 Jun 1977). 
An effective implementation of a rectangle probe intercon- 
nection routing algorithm is described. The router successfully han- 
dles multilayer boards with foil conducting paths of various widths. 
Connections defined by the router may utilize one or more conduct- 
ing layers. Objectives to be achieved by the router are discussed, and 
implementation features related to these requirements are presented; 
data and control structures are briefly described. Routing perfor- 
mance and ge ow indicating sensitivity to variations in algo- 
rithm or prob! definition are presented. The subject router is in 
uction use as part of the DASLL design automation system at 
wrence Livermore Laboratory. 18 figures, 2 tables. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 54754 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 53811, 53815, 53862, 53930, 
53931, 54224, 54799 


55015 Flywheel magneto having capactive ignition system. Carls- 
son, H.T.H. (to Aktiebo t Svenska eter). US Patent 
4,019,485. 26 Apr 1977. ity date 3 Dec 1971, Sweden. 6p. 

This invention provides an improvement in a flywheel magne- 
to having a thyristor controlled capacitive ignition system including 
a flywheel having permanent and at least one cooperating 
coil core which has three pole legs and at least one charging coil and 
one trigger coil. The improvement comprises a charging coil ar- 
ranged on the intermediate pole leg of the coil core and a trigger coil 
8 a et li ca eran 


55016 Automatic fuel ignition apparatus. Sears, A.H.; Siuta, A.J. 
Jr. (to Carborundum Co.). US Patent 4,019,853. 26 Apr '1977. Filed 
oe 8p. 

Se Ser i008 teeiins coniite enantiiiy of a 
igniter which reaches a temperature above the ignition temperature 
of the fuel when sufficient electricity from an electrical source passes 
through the igniter and which igniter remains continuously at a 
temperature above the ignition temperature of the fuel while fuel 

a fuel injection means proximate to the igniter. A 


passes through a 
thermal delay relay which activates a valve, which permits fuel to 


pass through the fuel injection means proximate the igniter, is 
Sepeeere Se Conant Sew Seangs Ge igniter eer Ge iter bes 


The apparatus requires no mechanical 
Sodas pun dinetn cael edad ee aoe 


ERA VOL. 2, NO. 22 


valve responsive to an electrical signal. Only two sets of electrical 
contacts are required in the entire apparatus including the thermostat 
and internal relay contacts. The apparatus may be conveniently 
designed to operate at either low or high voltage. A low voltage 
thermostatic control may optionally be used in conjunction with a 
high voltage ignition which requires only one additional relay. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 53748 


55017 Trends in rapid excavation research and dev 

Hakala, W.W. (National Science Foundation, Washington, DC). pp 
83-86 of In Resource recovery. Albuquerque, NM; American Soci- 
ety of Mechanical Engineers (1975). 

From 15. annual ASME symposium; Albuquerque, New 
Mexico, USA (6 Mar 1975). 

See CONF-750306—. 

Excavation R and D is discussed from the aspects of project- 
ed demand for underground excavation, public and private sector 
interest involvement, coordination of R and D activities, priorities, 
and expenditures. (JSR) 


MARINE ENGINEERING 


55018 Practical underwater training for divers. Bailey, V. Pet. 
Rev.; 30: No. 360, 649, 651(Dec 1976). 

The Underwater Training Centre at Fort William, Scotland, 
is the first specialist civilian center to train underwater workers. The 
Center can provide all year round lockout dives and associated 
practical underwater work in depths of at least 150 meters in sea 
water. It can maintain up to 12 people in continuous saturation. With 
three deck decompression chambers and a tranfer lock it is designed 
to provide any combination of simultaneous saturation, bounce and 
therapeutic facilities and can also be used for any purpose where a 
saturation or bounce depth is the required basis of the environment 
under investigation. Financial supports, training philosophy and 
methods are summarized. 


55019 Offshore water services. Bedford, B.P. Chem. Eng. 
(London); No. 321, 397-402(Jun 1977). 

The sources of water available, the types of service water 
systems required on a platform, and finally the disposal of used and 
waste water are described. (DLC) 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 55028 


55020 (AD-A—038737) A report on the status of linear collec- 
tive ion acceleration with intense relativistic electron beams. Final 
report. Miller, R.B. (Air Force Weapons Lab., Kirtland AFB, 
N.Mex. (USA)). Mar 1977. 28p. (AFWL-TR—76-169). NTIS 
PCA03/MF A011. 

The state of the art for linear collective acceleration, and 
promising new experiments are suggested. 


55021 Linear particle accelerator. Richards, J.A. (to Raymond 
Lee Organization, Inc.). US Patent 4,020,384. 26 Apr 1977. Filed 
neers ee 2p. 
linear particle accelerator which provides a pulsed beam of 
dank particles of uniform energy is described. The accelerator is 
in the form of an evacuated dielectric tube, inside of which a particle 
source is located at one end of the tube, with a target or window 
located at the other end of the dielectric tube. Along the length of 
the tube are externally located of metal plates, each insulated 
from each other in an insulated aay, Rate of Seger ae 
are connected to an electrical source of voltage of opposed polarity, 
with the polarity of the voltage of the plates oriented so that the 
plate of a pair, nearer to the particle source, is of the 
= larity to the charge of the particle emitted by the source. 
plate about the tube located nearest the particle source, attracts 
6 ee ee ee pg A ner tage is 
y reverse ity second plate 
s> anulameinitine aieeds Uesemaes ue 


55022 Field emission electron gun. Coates, V.J.; Welter, L.M. 


(to American Optical Corp.). US Patent 4,020,387, 26 Apr 1977. 
Filed date 2 Jan 1975. 10p. 7 
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A field emission gun in which a field emission tip for generat- 
ing charged particles is axially aligned with apertures in an interme- 
diate electrode and a main electrode. A field electrode is placed in 
juxtaposition to the field emission tip for developing a particle 
generation field. This electrode is located relative to the field emis- 
Lae —— and the intermediate electrode to effect a predetermined 

istance and level of electron beam intensity. Use of a field 
part permits utilization of lower focusing and acceleration 
voltages and renders the device less sensitive to variations in field 
emission tip design and performance. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


— (AD-A—038642) Constant radius magnetic acceleration of 
nonneutral 


a strong proton ring. Sprangle, P.; Kapetanakos, C.A. 
(Naval Research Lab., Washington, D.C. (USA)). "ied 1977. 27p. 
(NRL—3477). NTIS PCA03/MF AOI. 

The constrained or constant radius magnetic acceleration of a 
strong, nonneutral proton ring by a modified betatron field is consid- 
ered. The modified betatron field consists of a azimuthal magnetic 
field B(theta) = on a betatron field Bz in which the 1:2 
flux rule is satisfied. An important advantage of the constrained 
acceleration is that the energy of the nonrelativistic ions increases 
with the square of the magnetic field. It has been found that the 
orbits of the gyrating particles are stable when the self-field index ns 
is much greater than unity, provided that ns <(B(theta)/2Bz) 
squared at the orbit. For B(theta) = 0, the orbits are stable only in ns 
< 1/2. 


55024 Efficiency of a linear accelerator with reactive beam load- 
ing. Lebedev, A.N.; Pazin, K.N. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 22: No. 1, 80-83(Jan 1977). 

Self-consistent equations are derived for the steady-state inter- 
action of a train of point bunches with a travelling wave. These 
equations incorporate both the resistive and reactive loading due to 
the beam. These equations are solved analytically with damping at 
the waveguide walls taken into account. The efficiency and the 
utilization factor of the accelerator field are derived. These param- 
eters are optimized in terms of the injection phase and current. The 
optimized values are analyzed as functions of the parameters of the 
system. 


AUXILIARIES AND COMPONENTS 


55025 rea cryogenics, and vacuum technology for 
linear accelerators. Garwin, E.L. (Stanford Linear Accelerator 
Center, Calif. (USA)). Jpn. J. Appl. Phys.; No. Suppl. 2, 183- 
190(1974). 

From 6. international vacuum congress; Kyoto, Japan (25 
Mar 1974). 

The conventional, 10~* Torr-range, ion-pumped vacuum 
system of the SLAC 3.2-km linear accelerator is briefly described, 
along with typical performance data. Since polarized electron 
sources are of increasing importance to high-energy research, the 
necessary physical environments for such sources are given, and 
differential pumping and/or isolation systems capable of maintaining 
those conditions while protecting both source and accelerator are 
discussed. The development of microwave superconducting linear 
accelerators is summarized. Emphasis is on vacuum and materials 
processing techniques necessary to the maintenance of low surface 
to and high electric and magnetic fields. Problems remaining 

rol the for their solution are briefly described, along with 
details 0 of the physical processes taking place at the vacuum-metal 
interfi 


55026 Radiation protection design guidelines for 0.1 to 100 MeV 
particle accelerator facilities. Washington, DC; National Council on 
Radiation Protection and Measurements (1977). 166p. 

A report is given to provide design guidelines for radiation 
protection in particle-accelerator facilities, and to describe one or 
more methods by which this protection may be achieved. The 
recommendations given may well be modified in unusual circum- 
stances upon the professional advice of experts with recognized 
competence in radiation protection for particle accelerators. The 
report is directed mainly to designers of accelerator facilities, and is 
written from an g point of view. It is believed that health 
and radiological - ny research scientists, project “a 
technical administrators, and similar specialists will also find the 
information useful. The report is concerned with accelerators pro- 
ducing particles having energies below 100 MeV, with exceptions of 
all x-ray generators above 0.1 MV, all particle accelerators that can 
produce neutrons, and all electron accelerators with externally ap- 
plied beams as low as 0.1 MeV. 


INSTRUMENTATION 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


55027 PA glans, Se A preliminary area survey of neutron 
radiation levels associated with the NASA variable energy cyclotron 
baciatatsl austen aulieay apaiets Wiser Wee Leonard, R. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Dec 1976. 14p. (NASA-TM 
73577;E—9035). NTIS, PC A02/MF AOI. 

The 25 MeV deuteron beam from the NASA variable energy 
cyclotron incident on a thick beryllium target will deliver a tissue 
neutron dose rate of 2.14 rad micron A-min at a source to skin 
distance of 125 cm. A neutron survey of the existing hallways with 
various shielding configurations made during ing of the hori- 
zontal neutron delivery system indicates that amounts of 
additional neutron shielding material are required to provide a low 
level radiation environment within a self-contained neutron therapy 
control station. Measurements also indicate that the primary neutron 
distribution delivered by a planned vertical delivery system will be 
minimally perturbed by neutrons backscattered from the floor. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 54829 


55028 Proton—proton intersecting storage accelerator facility 
ISABELLE at the Brookhaven National Laboratory. Hahn, H.; 
Month, M.; Rau, R.R. (Brookhaven National , Upton, 
New York 11973). Rev. Mod. Phys.; 49: No. 3, 625-679(. ul 1977). 
The intersecting storage accelerator facility ISABELLE pro- 
posed for construction at the Brookhaven National Laboratory is 
reviewed. ISABELLE would permit the ee of 
proton collisions at center-of-mass energies continuousl L_—— 
from 60 to 400 GeV and with luminosities of 10**—10 
over the entire energy range. The facility would consist of two 
interlaced rings of superconducting magnets, operating at 40 kG, in a 
common tunnel about 2.6 km in circumference. The beams 
would collide at six intersection regions where particle 
systems would be located. Protons of about 30 GeV from the AG 
will be accumulated in each ring to obtain the design current of 10 A 
prior to their acceleration to the final energy. In this paper the 
design philosophy underlying the principal design choices, as well as 
a brief description of the major accelerator systems and the conven- 
tional structures, is os An overview of the physics potential 
provided by ISABELLE is then given. The large extension of the 
center-of-mass energy range combined with the very high luminosity 
would provide unique possibilities for the investigation of the ques- 
tions of greatest current interest in particle physics. Arguments, 
based on the available data and reasonable theoretical concepts, are 
presented that suggest strongly that the intermediate vector bosons 
required for a unified weak and electromagnetic field theory should 
be discovered. They should be studied in detail. The hadron produc- 
tion at high transverse momentum, the energy dependence of of the 
strong interactions, and the possible search for new, massive 
cles are also discussed. The paper concludes with a detailed 
analysis, the various limitations on beam current, the procedures 
followed in optimizing the luminosity, and a justification of the 
projected performance levels. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 54317 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 54372, 55241, 55326, 55332 


55029 Vanadium and tin as dual neutron flux monitors. 
G. (Oak Ridge Associated Universities, Inc., Tenn. Usa. Speci 
Training Div.). Radiochem. Radioanal. Lett.; 26: No. 1, 39-44(197 

4 refs.; 2 tabs. 

Foils of tin and vanadium are recommended for the determi- 
nation of thermal and resonance neutron flux. These offer certain 
advantages over the more conventionally used monitors such as 
gold, manganese, indium and cobalt. A comparison of flux measure- 
ments using both conventional monitors and the V-Sn pair is shown. 
The results using the V-Sn monitors are consistent with those 
obtained from gold which includes a cadmium ratio measurement or 
the combination of gold and manganese. In addition, the entire 

procedure can be accomplished in minutes, a distinct advantage in 
monitoring flux of short irradiations. 
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55030 Biomedical probe using a fiber-optic coupled scintillator. 
Swinth, K.L. (Battelle Pacific Northwest Lab., Richland, WA); 
ee Med. Phys.; 3: No. 2, 109-112(1976). 

A high-sensitivity biomedical radiation probe which employs 
a fiber-optic coupled Nal(T1) scintillator as a detector is described. It 
was developed for in vivo counting of low-energy **Pu photons 
from material located in the tracheobronchial lymph nodes. This 
probe is 20 times as sensitive as a solid-state probe (avalanche diode) 
previously developed for this application. Tests with /super 99m/Tc 
show a sensitivity more than 90 times greater than biomedical probes 
using DceTe of GaAs; however, the improved sensitivity is largely 
due to an increased sensitive volume. Probes were evaluated in 
animals and phantoms for detection of **°Pu and for location of lung 
tumors labeled with "In. 


55031 Efficiency optimization analysis for dynamic function stud- 
ies with 3-D transaxial cameras. Eriksson, L.; Cho, Z.H. 
(Univ. of California, Los Angeles). Comput. Biol. Med.; 6: 361- 
372(1976). 

Efficiency optimization problems for circular ring transverse 
axial positron camera systems (CRTAPC) have been investigated. 
The analyses include source activity, camera dimension, collimator 
and phantom sizes. The results indicate possibilities for fast dynamic 
function studies in the time region of a few seconds for reasonably 
small phantom sizes having a uniform activity distribution. 


55032 Positron ring cameras for emission-computed tomography. 
Derenzo, S.E. (Univ. of California, Berkeley). JEEE Trans. Nucl. 
Sci.; NS-24: No. 2, 881-885(Apr 1977). 

A properly designed circular ring of Nal(T1) crystals and 
suitable reconstruction algorithms can provide rapid, high-resolution 
transverse section images of positron-labeled compounds in the 
human body. The spatial resolution is limited by the crystal center- 
to-center spacing and by the positron range in tissue. Using 280 
crystals with 10-mm center-to-center spacing and isotopes such as 
Ga, “C, '*F, or °*Fe, a resolution of 7.5 mm full width at half 
maximum is possible. Improvements in this technology 
will involve larger numbers of smaller crystals, more efficient crys- 
tals (possibly bismuth germanate), or faster detectors (such as loaded 
organic scintillators). (41 references). 


55033 T update on fast plastic scintillators for medical 
Lyons, P.B. (Los Alamos Scientific Lab., NM). JEEE 


applications. 
Trans. Nucl. Sci.; NS-24: No. 2, 904-906(Apr 1977). 

Plastic scintillators appear to have potential utility in three 
research areas related to nuclear medicine: (1) high count rate 
applications in oa. (2) positron camera applications, and (3) 

localization 


positron source through measurement of relative arrival 
times of annihilation quanta at two co-linear detectors. These three 
areas of applicability depend on improvement in three specific areas 
of plastic scintillator technology: (a) development of plastics with 
very fast decay times, (b) development of plastics with greatly 
improved high energy photon detection efficiencies (high-Z loaded 
plastics), and (c) improvement of fast timing system capabilities. The 
three preceding areas of improvement are discussed. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


55034 (UCRL—52000-77-4, pp 14-20) Magnetic-quadrupole 
spectrometer: studying neutron reactions. Haight, R.C. Apr 1977. 

In Energy and technology review. 

A magnetic-quadrupole spectrometer to measure the charged 
particles from nuclear reactions induced by 14-MeV neutrons was 
developed. A magnetic lens focuses the charged particles from the 
reaction site onto a distant detector. This protects the detector 
against neutron bombardment and greatly improves the signal-to- 
background ratio. This spectrometer is being used to assess potential 
radiation damage problems in fusion reactors of the future, to 
measure the energy deposited by neutron-induced reactions in bio- 
logical systems, and to study the interaction between two neutrons. 
This same principle has been adapted to the measurement of fast 
charged particles from laser-induced fusion. 


55035 Alpha-recoil spectrometer. McDaniel, P.J.; H ord, 
HLE. (Purdue Univ., West Lafayette, IN). Trans. Am. Nucl. ; 26: 
491(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55036 Some tests of the unfolding code COOLC. Kirmser, P.G. 
State Univ., Manhattan); Hu, K.K.; Miller, W.H.; Meyer, 
W. Trans. Am. Nucl. Soc.; 26: 491-493(Jun 1977). 
From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 
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55037 MATXUF: on-line, real time derivative method neutron 
spectrum unfolding. Miller, W.H. (Univ. of Missouri, Columbia). 
Trans. Am. Nucl. Soc.; 26: 493-494(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 55241 


55038 (ORNL/TM—5769) Uranium liquid-argon calorimeters: a 
calculational investigation. Gabriel, T.A. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 29p. Dep. 
NTIS, ly A03/MF AO1. 

detailed calculational study has been performed to deter- 
So am ccaee of uranium liquid-argon calorimeters to —_ 

or equal to 20 GeV) incident protons. The res 

Seabed are consistent with the recently published caactasantel 
data of Fabjan et al. This experimental data and the calculations 
indicate that “nuclear fluctuations”, which limit the resolution of 
calorimeters containing ordinary materials, can be effectively re- 
duced by the fissioning and capture characteristics of °*U. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


55039 (AD-A—038087) Protective coaxial switching devices. 
Semi-annual technical report 15 Jun-14 Dec 76. Levenson, L.M.; 
Philipp, H.R.; Slack, G.A. cGonaet Electric Co., Schenectady, N.Y. 
(USA). Research and ORI ent Center). Mar 1977. Contract 
DAABO07-76-C-1331. 52p. Hy NTIS, PC A04/MF AO1. 

The use and Sees of NbO/NbO: chips supplied by 
ECOM in a coaxial switching device has been investigated. The 
material does exhibit switching with a delay time of less than 1 ns. 
The threshold switching voltage is typically 100 to 300 V. A 
manufacturable packaging configuration with evaporated small area 
contacts has been developed and fifty (50) completed devices have 
been supplied. Step by step details of all pertinent fabrication proce- 
dures, from selection of as received chips to final mounting and wire 
bonding of the completed unit are described. Device stability for a 
range of pulse | has also been investigated and is discussed in 
some detail. The electrical parameters of the as supplied chips do not 
however meet the specifications listed in the Technical Guidelines 
DAABO07-76-Q-1335 which require a threshold switching voltage 
<100. In addition, device degradation with repeated pulsing is 
observable even for 3 ns pulse widths and is markedly accelerated 
for larger pulse widths. (Author) 


55040 (SAND—77-0171C) Development of efficient, radiation- 
insensitive GaAs:Zn LEDs. Barnes, C.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 4p. (CONF- 
770714—1). . NTIS, PC A02/MF AO1. 

From I conference on nuclear and s radiation ef- 
pre —— Virginia, United States of America (USA) (12 

1977). 

A figure of merit for the radiation resistance of light-emitting 
diodes (LEDs) is the product of the pre-irradiation minority carrier 
lifetime, tauo, and the e constant, K. When the tauoK product 
multiplied by the radiation fluence, PHI, gives a number comparable 
to 1.0, the LED will show it degradation. Evidence in the 
literature suggests that tauoK decreases with increasing p-type 
dopant concentration in the GaAs LEDs. This is further supported 
lle meee ie alg Bee Girt in GaAs as a 
function of dopant concentration. In Ge-d GaAs, L/sub 
n/ was constant with inc Ge csuneuaioe /sub Ge/, up to 
N/sub Ge/ ————- 1 x 10° cm~* However, above this 
concentration sub n/ was observed to decrease with increasing 
N/sub Ge/. This was attributed to a decrease in the radiative 
lifetime at large N/sub Ge/ concentrations. Below 10** cm~*, L/sub 
n/ was controlled by nonradiative centers, but above 10"* cm™* the 
radiative lifetime decreased to the point where it determined a 
n/ and hence, tauo. union hardening GaAs LEDs. Dekeovitn Genin 
SE ee ee ae vily doping 

side of the LEDD one obteias’s small veloc of tam and hence s 
somal tauoK. In addition, the radiative efficiency increases giving 
pooctes Se eget, Se ik to be cee ae ae eee 

achicve radiation resistance feuls in poorer device performance 

radiation resistance results in poorer device performance. 

lems are with ternary LEDs, such as GaAlAs, 

in whi tauoK is but the radiative efficiencies are low. The 

— underlying this proposed technique was 

studied by measuring light output, total current, radiative decay 

time as a function of voltage before and after successive neutron 
irradiations. Results are presented and discussed. (WHK) 
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55041 (SAND—77-0371C) Optimized photodetectors in radi- 
ation environments. Mitchell, K.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 4p. (CONF- 
770714—2). . NTIS, PC A02/MF AOI. 
From IEEE conference on nuclear and space radiation ef- 
Mt Virginia, United States of America (USA) (12 
In an ionizing environment, the photodetector in an optoelec- 
tronic data link is a major source of unwanted signal. For a typical Si 
PIN photodiode, the signal induced by a 10° rad/sec dose rate is 
approximately 60 mA/cm? approximately 100 times the typical 
— signal. The purpose of this study is to define the performance 
various photodiode structures in ionizing radiation and to recom- 
mend optimized photodiodes for reliable digital communications in 
sustained ionizing environments. The response of Si and heterojunc- 
tion photodiodes to light and to ionizing radiaiion are modeled for 
single-pass, two-pass, and multipass optical detectors. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 53677, 54001, 54079, 54373, 
54483, 54517, 54556, 55136 


55042 (BNL—22258) New detector system for cathodolumines- 
cence y. McKinney, W.R.; Hough, P.V.C. (Brookhaven 
National Lab., iG pton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. . (CONF. 7703332). Dep. NTIS, PC A02/MF AO1. 
rom IITRI scanning electron microscopy symposium; Chi- 
cago, Illinois, United States of America (USA) (29 Mar 1977). 
A new mirror is described which collects a significant frac- 
tion (approximately 70%) of the cathodoluminescent light emitted 
from a thin sample in the SEM. The mirror’s small size (14 mm 
diameter) permits use of the microscope at its normal working 
distance. Its optical a ellipsoidal surface focuses the light to a 
small spot — = the chamber, in a narrow beam suitable for 
quantitative s ophotometry. The dual display screens of the 
microscope (the R_ 1000B) are used for (1) fluorescence micro- 
graphs, with each + bright dot in the picture generated by a detected 
photon; and (2) dark field STEM micrographs, with conversion 
from SEM accomplished by previously described passive conversion 
stub. (Scanning Electron Microscopy/1976, Part 1, p. 107-110). A 
liquid helium cold stage provides specimen temperatures down to 


50°K and reduced contamination via a shield maintained at approxi- 
mately 20°K. A fluorescence and TEM picture of a metaphase 
chromosome is presented, showing space resolutions for nucleic acid 
distributions of a few hundred angstroms or less. 


55043 (BNL—22259) Performance of standard SEM guns modi- 
fied for convenient alignment and use of LaB; source. McKinney, 
W.R.; Ledbetter, M.C. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 4p. (CONF- 770333—3). 
Dep. NTIS, PC A02/MF AOI. 

From IITRI scanning electron microscopy symposium; Chi- 
cago, Illinois, United States of America (USA) (29 Mar 1977). 

— modifications of the standard electron gun of the 
AMR 1 SEM are described which facilitate the use of LaBe 
sources and provide for variation of Wehnelt aperture diameter. 
Modifications to the gun holder and anode permit the use of a 
Philips electron gun with a LaBs source in the AMR SEM. The 
Philips gun allows faster, more precise alignment of the source 
behind the smaller Wehnelt apertures necessary to realize the small- 
est source size of the LaBg source. The removable Wehnelt cap 
makes possible the cleaning of the aperture without complete disas- 
sembly. Filament lifetimes of several hundred hours are realized. 


55044 (IS-M—90) Design of the Broers type LaB; gun. Verhoe- 
ven, J.D.; Gibson, E.D. (Ames Lab., Iowa (USA)). 1977. Contract 
W-7405-ENG-82. 7p. (CONF-770333—4). Dep. NTIS, PC A02/MF 
AOl. 
From IITRI scanning electron microscopy symposium; Chi- 
cago, me, United States of America (USA) (29 Mar 1977). 
An analysis is presented of the effect of the variables of the 
Broers type LaBs gun design upon the temperature distribution in 
the cathode. The analysis indicates that one may minimize power 
input and evaporation losses by utilizing short heater coils positioned 
as close as possible to the cathode tip. Experiments are reported on 
coils of 1 to 10 turn len which qualitatively confirm this analysis. 
A design is presented for a short coil arrangement (1 to 3.5 turns) 
which operates at a total power of 10 watts. It is found that 
successful operation of short coils requires a special grid shield. 


55045 (K/TL—670) Unique clamping techniques for strain 
gages. Vornehm, R.G. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). 13 May 1977. Contract W-7405-ENG-26. 9p. (CONF- 
770535—1). Dep. NTIS, PC A02/MF AO1. 

From Society for Experimental Stress Analysis meeting; 
Dallas, Texas, United States of America (USA) (is, May 197 
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Three examples of strain gage application lems and the 
methods used to solve the problems are presented. examples are 
(1) apply gage on weld fillet to be tested at elevated temperature in 
uranium hexafluoride gas, (2) apply three full bridges (x-moment, y- 
moment, and torque) around a section of 48-in.-diameter pipe, and 
(3) apply gage on the inside of a small diameter pipe. ) 


55046 (SAND—77-0290C) Force-frequency effect in doubly ro- 
tated quartz resonators. Ballato, A.; EerNisse, E.P.; Lukaszek, T. 
(Sandia Labs., Albuquerque, N.Mex. "(USA)). 1977. Contract EY-76- 
C-04-0789. 4p. (CONF-770623—1). Dep. NTIS, PC A02/MF AO01. 

From Frequency control symposium; Atlantic City, New 
Jersey, United States of America (USA) (1 Jun 1977). 

Precision frequency control requirements for digital commu- 
nication and position location systems currently undergoing 
ment make it imperative that crystal resonator performance be 
improved in a number of aspects. Accordingly, the potential of 
doubly rotated quartz cuts has begun to be ex ~_— (EerNisse, 1975, 
1976; Ballato and Iafrate, 1976). For cuts on upper zero tempera- 
ture coefficient locus in general (theta a proeimately equal to 
+34°), and in the neighborhood of the ut in particular (phi 
approximately equal to 21.9%, theta approximately peg tie to +33.9°), 
a variety of effects having their bases in nonlinear elasticity have 
been shown, or are predicted, to be reduced below the correspond- 
ing AT-cut values. In addition, the static frequency-tem 
behavior shows some improvement. The force-frequency effect 
which has thus far not been investigated in any detail for doubly 
rotated quartz plate vibrators is studied. This effect relates the initial 
stress produced by the mounting supports to resonance frequency 
changes; it contributes to long-term aging and is also related to the 
frequency excursions produced by accelerations encountered in 
shock and vibration environments. Results are reported. 


55047 (UCID—17484) Fabrication for the adiabatic 
surface thermometer. Dittbenner, G.R.; Freynik, H.S. Jr. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 26 Apr 1977. 
Contract W-7405-ENG-48. 22p. Dep. NTIS, PC A AOl. 
A special vacuum version of an adiabatic surface thermom- 
eter for automatically controlling a critical temperature-time cycle of 
a production vacuum-brazing process is described. This thermom- 
eter touches the surface and uses a differential thermocouple and 
heater to measure surface temperature without heat flow, thereby 
minimizing large errors caused by conduction losses common to 
conventional spring-loaded thermocouples. Some important advan- 
tages of our design for vacuum chamber use are: continuous oper- 
ation at 850°C, intermittent operation to 1300°C, no outgassing or 
plating-off at high temperature in a vacuum system, and an integral 
connector that permits easy replacement of broken probes. 


55048 (UCID—17503) Instruction manual for a microwave am- 
monia monitor. Hrubesh, L.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Jun 1977. Contract W-7405-ENG-48. 
36p. Dep. NTIS, PC A03/MF AOI. 

The microwave ammonia monitor is a self contained (the 
vacuum pump is external) microwave rotational spectrometer that 
selectively detects and monitors ammonia vapor in air. A solid-state 
oscillator is used as the microwave source and a microwave cavity 
made from waveguide provides a chamber for the sample analysis. 
The air sample is continuously flowed through the waveguide cavity 
so that changes in the trace concentration of ammonia in air can be 
determined. The principle of operation of the microwave ammonia 
monitor is based on the absorption of microwave radiation by a 
vibration-rotation quantum transition of the ammonia molecule. Am- 
monia absorbs microwave radiation in a very narrow frequency 
range with its peak at 23,870.18 MHz. The microwave source is 
electronically controlled to oscillate only at this frequency and to 
provide a very stable output power. Thus, even a very small amount 
of microwave power that is absorbed by the ammonia gas is detect- 
able and no other gas in the air sample is known to absorb any 
microwave radiation within the frequency output band of the oscilla- 
tor. The specifications, operation, and maintenance procedures are 
described. Also a parts list and engineering drawings are included. 
(WHK) 


55049 (UCID—17505) Reflection efficiencies of x-ray mirrors 1- 
10 KeV. Seward, F.D. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 14 Jun 1977. Contract W-7405-ENG-48. 25p. 
Dep. NTIS, PC A02/MF AOI. 

Measured reflectivity curves are given for several x-ray mir- 
rors. Energy and angle ranges covered are 0.9 to 15 keV and 0.5 to 
2.0 degrees. Reflecting surfaces were Be, C, SiOz, Ni, and Au. 
Measurements are complete for Ni and Au but only particular angles 
were measured for other mirrors. 


55050 (UCRL—78737) EPMT: a po wars ag transfer standard for 
telemetry system pressure-transducer calibration. Hasbrouck, R.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
Apr 1977. Contract W-7405-ENG-48. 20p. (CONF-770418—2). Dep. 
NTIS, PC A02/MF AO1. 
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From 9. transducer workshop of the Range Commanders 
Council; Fort Walton Beach, Florida, United States of America 
(USA) (26 Apr Nigh 
siinihla ceetipigaanen tetliotion uaseeaaes tor ens Oth Ger ht 
static-pressure cali instrument for use wi 
telemetry transducer system at the Nevada Test Site (NTS). It is 
significantly more accurate and rugged than the bourdon-tube pres- 
sure gauge it replaces, and can be incorporated into a field-use, semi- 
automatic, pressure calibration system. The process by which a 
transducer is selected for EPMT use from the inventory of field- 
jo a yee transducers and subjected to an extensive precondi- 
tioning and calibration procedure is described. By combining this 
unusual calibration ure with a unique, statistically based data- 
reduction routine, total uncertainty of the measuring process at 
each calibration point can be determined with high accuracy. 


55051 (UCRL—79226) Stress analysis and material certification 
for mechanically critical pressure transducers. Burger, M.J.; Holten, 
D.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Mar 1977. Contract W-7405-ENG-48. 13p. (CONF-770418— 
1). Dep. NTIS, PC A02/MF AO1. 

From 9. transducer workshop of the Range Commanders 
Council; Fort Walton Beach, Florida, United States of America 
(USA) Qs Apr 1977). 

mechanical reliability of a pressure transducer becomes 

of ramoun importance under certain use conditions, such as a 
stress level, or a For sn Damo ete or embrittling environment. 

tential for total + of a costly 


In this type of 

it throu; pe] failure tends to override other con- 
ian such as linearity, zero shift, and temperature compensa- 
tion. The application of stress analysis methods to pressure trans- 
ducer design and of material niedes to their manufacture are 
discussed. These two tools appreciably increase the transducer’s 
mechanical reliability. 


55052 New optical multichannel microspectrofluorometer. Jotz, 
M.M.; Gill, J.E.; Davis, D.T. (Univ. of California, Livermore). J. 
Histochem. Cytochem. ; 24: No. 1, 91-99(1976). 

A new microspectrofluorometer has been developed that 
combines a photometric fluorescence microscope with an optical 
multichannel analyzer. This instrument provides fluorescence emis- 
sion spectra of biological materials by detecting the entire spectrum 
simultaneously in real time. These spectra are subsequently recorded 
and corrected so as to identify the fluorescent reaction products or 
to test whether fluorescent cytochemical probes bind to the expected 
substrate within cells. The procedures and advantages of optical 
multichannel analysis are described, and an application of 
to acriflavine-Feulgen cytochemistry is 


microspectrofl 
given. (31 references). 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 53723, 54000, 54004 


55053 (UCRL—78875) Range of investigation of a borehole gra- 
vimeter. Hearst, J.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 22 Feb 1977. Contract W-7405-ENG-48. 14p. 
(CONF-770626—1). . NTIS, PC A02/MF AOl1. 
From 18. annual symposium of the Society of Professional 
ell Log Analysts; Houston, Texas, United States of America 
(USA) (5 Jun 1977). 
of investigation of a borehole gravi- 
wn that the maximum sensitivity to a 
San eta a teens ames & hente Marke deen 
distance Z = R/V2. Thus, the angle of maximum sensitivity 
is about 55° from the vertical. It is also shown that the absolute value 
of the gravitational effect decreases with increasing R. There are 
wa) Tis Ghee ditties soglled tree Oand at Z = 
Vv */2 R). minimum required between gravimeter sta- 
a usable measurement can be determined. The slab 
R for which the gravitational effect of a horizontal slab is 
to 45%, 90%, etc., of that of an infinite horizontal slab is a 
function the measurement spacing. The closer the measurement 
spacing, the more information obtained. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


55054 ee New for determining the 
shock initiation Schwarz, A.C. (Sandia 
Mex (USA) 1977. Contract EY-76-C-04- 


Labs., 
0789. 22p. ( 7706351), Dep. NTIS, PC A02/MF A01. 
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From Conference on the standardization of safety and for- 
mance tests for energetic materials; Dover, New Jersey, Uniied 
States of America —— (21 Jun 1977). 

A new technique for determining the shock initiation sensitiv- 
ity of explosives is described. It involves a flyer plate impinging 

upon the test vy tne to induce initiation of detonation. An electri- 
colin loded ee oe oe which is a thin disk of 
(Kapton) | mm in dia; the c g voltage applied to the 
cipecher dilatags teeeet o wast to cond ect the desired velocity of 
the flyer plate. Its impact on the explosive introduces a —— 
oe & plus, P, whose amplitude depends on the velocity of the 
yer at impact and the properties of the flyer and the 
explosive. duration of the pulse, tau, depends upon flyer thick- 
ness. The test objective is to establish the critical pressure at a given 
duration which results in a 50 percent probability of the 
explosive. The data, presented in a log P-log tau plot, generate a 
demarcation line between detonation and nondetonation regions. In 
the experiments the impact pressure was in the range of 1 to 10 GPa 
and the duration from 0.039 to 0.070 ys. Pentaery-thritol tetranitrate 
(PETN) and three forms of hexanitrostilbene (HNS) were evaluated. 
For both materials and variation of the threshold stimulus with initial 
compaction density was measured. Since a single flyer thickness was 
used in all but one of the experiments, the data for each explosive 
give only a single value (P, tau) on the demarcation line which 
separates detonation from nondetonation. Additional tests with other 
flyer thicknesses are needed to define this line over a broad range of 
tau. This new technique employs conventional laboratory equipment 
and a simple, inexpensive test device. The initiation stimulus may be 
a in a clearly defined form which is directly applicable to 

ety or performance computations. 


NUCLEAR 
REFER ALSO TO CITATION(S) 55050, 55093 


55055 (AD-A—039063) A low altitude meteorological data base. 
Topical report 13 Nov 75—12 Nov 76. Gutsche, S.L.; Smith, K.S. 
(Mission Research Corp., Santa Barbara, Calif. (USA)). Aug 1976. 
Contract DNAO01-76-C.0051. 352p. (MRC-N—255). . 

A meteorological data base of the Northern H here for 
atmospheric pressure levels up to 50 mb (about 20 km) is ibed. 
The quantities provided are those which have proven to be useful in 
certain calculations of nuclear effects, such as modeling fireball rise 
and late time debris cloud movement. These quantities (provided at 
pressure levels of 850, 700, 500, 300, 200, 150, 100, and 50 mb) are: 
(1) mean easterly windspeed, (2) mean northerly windspeed, (3) 
vector standard deviation of windspeed, (4) temperature, (5) stan- 
dard deviation of temperature, (6) dew point temperature, and (7) 
standard deviation of maya cant temperature. The data is provided 
for all twelve months at five degree increments of 
latitude and longitude. How to access digital data appropriate for the 
four seasons and each month individually which is contained on 
magnetic computer tapes available through MRC or the DNA 
nuclear effects library, DASIAC, is described. In Appendix A, 
printed output from the data base for the seven quantities and eight 
pressure levels mentioned above is presented for the four seasons 
(output for each month would require more volumes). 
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55056 (AD-A—038738) Combined airblast and incendiary ef- 
fects from nuclear weapons on urban areas. Technical note. Gould, 
K.E. (General Electric Co., Santa Barbara, Calif. (USA)). Aug 1975. 
Contract DNA001-75-C-0023. 60p. (DASIAC-TN—75-2). NTIS 
PCA04/MF AOI. 


yo he high degree of burnout; but a at example, 
ing a ° areas ior 

239% vo 40% burnout may be unaffected because they oocur beyond 
the range at which airblast is assumed sufficient to extinguish fires. 


55057 (USGS—474-179) Geology of the Gold Meadows stock, 
Nevada Test Site. Snyder, R.P. (Geological Survey, Denver, Colo. 
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(USA)). = i Contract EY-76-C-04-0474. 28p. Dep. NTIS, PC 
A03/MF A 

The ‘Gold Meadows stock crops out in an elongate pattern 
about 1 mile (1.6 km) north of Rainier Mesa in the Nevada Test Site, 
Nevada. The long axis trends N. 35°E. Core and cuttings from three 
drill holes in the stock were analyzed chemically and petrographical- 
ly. Modally the rock ran; — from granodiorite to calc-alkaline gran- 
ite, and three of five modes indicate that the rock is quartz monzon- 
ite. Chemically the rock differs from Nockolds’ average quartz 
monzonite thusly: more SiO2; slightly less than half total Fe; one- 
fourth MgO, same NazO and K20; AlOs, CaO, and TiO range 
downward from slightly less than Nockolds’ average to about one- 
half. The age of the stock has been determined by K/Ar dating to be 
91.8 +- 2.6 m.y. Gravity data indicate the stock rose from southwest 
of the present outcrop. Flowbanding also indicates a source area to 
the southwest. Groundwater measurements from one deep drill hole 
indicate perched water at several places in the stock. 


55058 (USGS—474-234) Explosion-induced fractures of selected 
announced underground nuclear tests, Yucca Flat, Nevada Test Site, 
Nevada, January through December 1975. Maldonado, F. (Geological 
Survey, Denver, Colo. (USA)). Jun 1977. Contract EY-76-C-04- 
0474. 110p. Dep. NTIS, PC A06/MF AO1. 

During the period Jan. through Dec. 1975, personnel of the 
U.S. Geological Survey mapped the surface effects produced by 
seven underground nuclear tests conducted in Areas 2, 3, 4, and 7, 
Yucca Flat, Nevada Test Site. Surface effects include such features 
as pressure ridges, fractures, and explosion-induced movements 
along previously ped faults. Four tests yielded collapse sinks and 
mappable surface > effects, two produced only sinks, and one test 
produced neither a collapse sink nor mappable surface effects. 


— (USGS—474-237) Analysis of the effect of orientation of a 

buried hemispherical excavation on the surro stress distribution. 
Brethauer, G.E.; Magner, J.E. (Geological Survey, Denver, Colo. 
(USA)). Jul 1977. Contract EY-76-C-04-0474. 23p. Dep. NTIS, PC 
A02/MF AOl1. 

An investigation of the stress around a buried hemispherical 
excavation, using finite-element methods, was undertaken to analyze 
and compare the effect of orientation relative to an assumed in situ 
stress field. Measured values for physical properties of the rock and 
for the assumed in situ stress were obtained from nearby locations. 
This analysis deals only with stress considerations and does not 
include geologic factors such as joints, joint frequency, and joint 
orientation. The most stable orientation of the hemispherical excava- 
tion is that in which the base is perpendicular to the direction of the 
minimum principal stress axis of the assumed in situ stress field. For 
this orientation the base strikes N. 15° E and dips 78° NW and the 
curved portion of the hemispherical excavation could be located on 
either side of the base. 


ENVIRONMENTAL SCIENCES, 
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55060 (BNWL-SA—6085) Pollutant transformation and removal 
measurements at Metromex. Hales, J.M. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Jan 1977. Contract EY-76-C-06- 
1830. 29p. (CONF-770210—8). Dep. NTIS, PC A03/MF AOI1. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

Tracer studies of convective storm scavenging at METRO- 
MEX represent the most comprehensive effort to date in the field of 
multielement tracer applications for scavenging research. These 
began in the summer of 1971 with rather modest attempts to inject 
tracers into storm inflow regions from stacks and ground level 
positions, and developed into comparatively sophisticated, coordi- 
nated aircraft release schemes during subsequent years. While the 
surface-release experiments provided some indication of the efficien- 
cy of scavenging in ic cases, the aircraft experiments were 
much more valuable as indicators of the pertinent mechanisms of 
storm behavior. Some rather qualitative aspects of the tracer experi- 
ments, including experiment design and pertinent conclusions which 
have arisen from the studies, are discussed. 


Aerosol growth studies. Il. 
surements of salt aerosols. Tan, 
H.R.; Davis, J.G. (Brookhaven National Lab., 
sol Sci.; 8: 149-159(1977). 

A continuous-flow apparatus has been developed for studying 
inorganic salt particle growth by water vapor condensation. Mono- 
disperse salt aerosols in the submicron size range were prepared by 
nebulizing an aqueous solution, dried, and subsequently size separat- 


and growth mea- 
, LN.; Munkelwitz, 
pton, NY). J. Aero- 
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ed using a mobility separator of simple construction. The aerosol 
extracted from the tor was subjected to various relative hu- 
midities, and the per ~we size changes were measured with an 
optical counter calibrated for different particle rnp and refractive 
indices. The system was characterized by the size changes 
exhibited by a NaCl aerosol at a sasiber of relative humid- 
ities. The experimental results were com) with those calculated 
from thermodynamic considerations good agreement was ob- 
tained. At 25°C, airborne NaCl particles were found to transform 
abruptly into saturated solution droplets at a relative humidity of 
75.7 +- 0.4%. This is in good agreement with the reported value of 
75.3% measured for the bulk solution. The technique is well suited 
for ae the growth of either pure or mixed inorganic salt 
aerosols. 


Treatment of advection in flux formulations for variable 
grid models, with application to two models of the atmosphere. Mac- 
Cracken, M.C.; Bornstein, R.D. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). J. Comput. 
Phys.; 23: No. 2, 135-149(Feb 1977). 

Numerical simulations using the flux form of the conservation 
equations on a nonuniform, staggered grid are shown to require 
careful consideration with respect to the selection of the advective 
velocities used to calculate the flux transport terms. Results from 
both a simplified form of an urban boundary layer model and from a 
complex global climate model demonstrate the appropriateness of 
the “flux-weighted” averaging technique which is presented in’ the 
paper as an alternative to linear averaging. 


55063 Statistical hypothesis tests of some 

observations. SethuRaman, S.; Tichler, J. (Meteorology po 
Brookhaven National Laboratory, Upton N.Y. 11973). J. Appl. Me- 
teorol.; 16: No. 5, 455-461(May 1977). 

Chi-square goodness-of-fit is used to test the hypothesis that 
the medium scale of turbulence in the atmospheric surface layer is 
normally distributed. Coefficients of skewness and excess are com- 
puted from the data. If the data are not normal, these coefficients are 
used in Edgeworth’s asymptotic expansion of Gram-Charlier series 
to determine an altrnate probability density function. The observed 
data are then compared with the modified probability densities and 
the new chi-square values computed.Seventy percent of the data 
analyzed was either normal oo normal. The coeffi- 
cient of skewness gi has a g correlation with the chi-square 
values. Events with vertical-barg: vertical-bar <0.21 were normal to 
begin with and those with 0.21<vertical-barg: vertical-bar<0.43 
were approximately normal. Intermittency associated with the for- 
mation and breaking of internal pose waves in surface-based 
inversions over water is thought to be the reason for the non- 
normality. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 53705, 53707, 54882, 54884, 
55048, 55091, 55185, 55193 


55064 (AD-A—038924) megs power svstems-what will be their 
impact on the upper Technical 
Ching, B.K. (Aerospace ag ne , Calif. 

Getting Labs.). 8 Apr 1977. 

C-0076. 30p. NTIS PCA03/MF AO1. 

Space power systems are currently receiving widespread at- 
tention because of the significant contributions that they could make 
toward meeting our country’s energy needs in the 21st century. 
Although the systems are environmentally ‘clean’ relative to alterna- 
tive or complementary concepts, some effects may be produced in 
the earth’s atmosphere and ionosphere — could ultimately have 
impact on other activities of our society and on the biosphere as a 
whole. Specifically, we must consider (1) interactions of the micro- 
wave radiation with the thermosphere and ionosphere, and (2) 
pollution of the entire atmosphere up through the thermosphere as a 
result of the high volume of space traffic that will be required to 
construct and then service and maintain the power satellites. Micro- 
wave propagation effects could result in modification 
that would have adverse effects on communications systems. Pollu- 
tion effects, particularly in the stratosphere, could lead to changes in 

——— properties of ultraviolet radiation at the earth's surface, 
would alter a number of biospheric processes. These factors 
must be taken into account in the design and —— of space 
power systems so as to minimize their impacts. In addition, since the 
pollution problem is not unique to power satellites alone, a careful 
assessment of this problem is necessary taking into account all 
advanced space systems concepts that require a high level of support 
by space transportation vehicles. 


55065 (BNL—22283) ae of the effects of sulphur 
tion. Chang, B.; Wilson, R. (Harvard Univ., Cambridge, 


report. 
(USA). Ivan A. 
701-76-C-0077; F04701-75- 
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(USA). Jefferson Physical Lab.). 5 Jul 1976. Contract EY-76-C-02- 
0016. 110p. Dep. NTIS, PC A06/MF AOI. 

As an introduction to the discussion of mitigation of the 
effects of SO2, its health effect on man and the use of sulfates as 
indicators of the health hazard are first considered. The use of tall 
chimney stacks and intermittent control and other schemes to reduce 
the SO, release to the atmosphere are discussed. The problems of 
administration and forecasting are analyzed and legal problems asso- 
ciated with SO. control are reviewed. In an appendix an analysis of 
federal jurisdiction over interstate pollution and possible avenues of 
litigation open to the states is presented. (JSR) 


55066 (EPRI-EA—323) Survey of laboratory modeling of plume 
dynamics. Final Riley, J.J.; Delisi, D.P. (Flow Research Co., 
Kent, Wash. (USA)). May 1977. 64p. Dep. NTIS, PC A04/MF AO1. 
The objectives of this study were to determine the overall 
ee of the laboratory modeling community to model the 
vior of fossil-fuel power plant stack plumes and their impact on 
air quality, and to recommend whether and how these capabilities 
may affect a plume model evaluation program. An extensive litera- 
ture survey of the laboratory studies of plume dispersion was con- 
ducted to meet these objectives. This report contains an overview of 
laboratory modeling, as well as a detailed description of the state-of- 
the-art of laboratory modeling. The major conclusion reached is that 
laboratory modeling can serve a useful role in verifying mathemat- 
ical plume models; simulating the physical behavior of full-scale 
plumes, especially when structural effects, stratifications, and topog- 
raphy are important; and in combination with mathematical models, 
simulating the behavior of full-scale plumes. It is also concluded that 
field programs designed to verify mathematical models should also 
——— with the additional consideration of verifying laboratory 
eling. 


55067 (LBL—S5918) ted indoor air pollution. 
Hollowell, C.D.; Budnitz, R.J.; Traynor, G.W. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Dec 1976. Contract W- 
— 17p. (CONF-770557—1). Dep. NTIS, PC A02/MF 
AOl. 

From 4. international clean air congress; Tokyo, Japan (16 
May 1977). 

It is obvious from this study that elevated levels of gaseous air 
pollutants (CO, NO, NOz, and SOz) and particulate sulfur and 
nitrogen —— are present in indoor environments with gas 
pom and ting appliances. High levels of CO and NOs ap- 
proach or exceed promulgated and proposed ambient air quality 
standards. Such findings certainly indicate a potential impact of 
combustion-generated indoor air pollution on human health; and if 
borne out by further work, they may ultimately have a large impact 
on the future design of epidemiological studies, on energy conserva- 
tion strategies for buildings, and on the need for more stringent 
control of air pollution from j indoor combustion sources. 


55068 (NTIS/PS—77/0360) Atmospheric particle detectors (a 
bibliography with abstracts). Report for 1964-Apr 77. Cavagnaro, 
D.M. (National Technical Information Service, Springfield, Va. 
(USA). May 1977. aan NTIS PCNO1/MF NO1. 

Supersedes NTIS/PS—76/0219. 

The cited reports cover detectors that are used primarily in 
air pollution and mine emission applications. Citations include moni- 
toring site selection, applicable instrumentation, and determination of 
particle concentration. Excluded are studies on the chemical analysis 
of particles. (This updated bibliography contains 155 abstracts, 33 of of 
which are new entries to the previous edition.) 


55069 (PB—265376) Environmental considerations study to ac- 
Satie Cote 


company 
city of Long Beach, California. Mage Beach Economic Development 


Corp., Calif. (USA)). 1977. 112p. PC A06/MF AOl1. 
The primary environmental issues were determined to be air 
a. ener; 
requently w 
Silane ann 


55070 PE ees ag Colorado AQMA area source emission in- 

ventory. Final report. (PEDCO-Environmental Specialists, Inc., Cin- 

cinnati, Ohio (USA)). Nov 1975. Contract EPA-68-02-1375. '130p. 
NTIS, PC genie AOl. 

This report contains emission estimates for non point sources 

of air c. ——- in AQMA counties of the State of Colorado. Esti- 

or as carbon monoxide, sulfur oxides, hydrocarbons 

ond con of oa en emissions are made for the base year (pre- 

sent), 1980 and 1985. Methodologies and data sources are presented. 


55071 (PB—265750) Montana AQMA area source emission in- 
ventory. Final report. (PEDCO-Environmental Specialists, Inc., Cin- 
cinnati, Ohio (USA)). Dec 1975. Contract EPA-68-02-1375. '168p. 
NTIS, PC A08/MF AOI. 

This report contains emission estimates for non 
of air pollution in AOMA counties of the State of 


conservation and noise. These issues occurred most 
examining the effects of potential changes to the 


int sources 
ontana. Esti- 
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mates for iculate and sulfur oxide emissions are made for the 
base year “wes 1980 and 1985. Methodologies and data sources 
are presen 


55072 ly Network installation - the EPA Northern 
Great Plains ambient air monitoring network. Interim report. (North- 
ern Great Plains Resources Program, Denver, Colo. (USA)). 28 Dec 
1974. 346p. (NGPRP/CD—74/104). NTIS, PC A15/MF AOI. 

by PEDCo-Environmental Specialists, Inc., Cincin- 
nati, Ohio. Sponsored in part by Environmental Protection ‘Agency, 
Denver, Colo. Region 8. 

The ever-increasing demand for energy has focused the 
nation’s attention on the coal deposits in the Northern Great Plains 
area which encom parts of the states of Montana, North 
Dakota, South Dakota, and Wyoming. Plans to develop these vast 
coal reserves are now being made. The importance of these coal 
—- toward satisfying the nation’s thirst for energy is obvious. It 

ually important that activities associated with the mining and 
a ~ by onal not result in significant deterioration of the environ- 
ment. The environmental impact of proposed developments must be 
carefully analyzed. In order to provide the basic data necessary to 
assess impacts upon future air quality, it is necessary to determine the 
current air quality of the affected area. The purpose of this report is 
to describe the installation phase and to give a comprehensive 
description of a network of 22 monitoring stations located through- 
out the region designated as the Northern Great Plains area. 


(PB—265806) North Dakota AQMA area source emission 
inventory. Final report. (PEDCO-Environmental S Inc. 
Cincinnati, Ohio (USA)). Nov 1975. Contract EPA-68-02-1375. TIp. 
NTIS, PC A05/MF AO1. 

This report contains emission estimates for non point sources 
of air pollution in AQMA counties of the State of North Dakota. 
Estimates for particulates, sulfur oxides, hydrocarbons and oxides of 
nitrogen emissions are made for the base year (present), 1980 and 
1985. Methodologies and data sources are presented 


55074 (PB—266098) Power plant stack plumes in complex ter- 
rain: an appraisal of current research. Interim report Nov 75—Oct 76. 
Koch, R.C.; Biggs, W.G.; Hwang, P.H.; Leichter, I.; Pickering, K.E. 
(Geomet, Inc., Gaithersburg, Md. arg Mar 1977. Contract EPA- 
68-02-2260. 235p. NTIS PCA11/MF A 

This rt reviews the ln of scientific studies of the 
behavior of stack plumes from fossil-fueled electric power plants in 
complex (hilly or mountainous) terrain. Non-conservative chemical 
transformation and depletion, and conservative transport and diffu- 
sion of pollutants are considered. Studies of SO2 oxidation rates in 
power plant plumes are described and the primary mechanisms for 
conversion to sulfate are detailed. Scavenging of SO2 from planes 
by precipitation is reviewed along with surface contact and 
tion as important plume depletion processes. Current theories of 
airflow, turbulence and diffusion phenomena in complex terrain are 
described, and are exemplified through the review of sixteen field 
observation programs of the physical behavior of plumes from 
continuous elevated sources in —— terrain. The review dis- 
cusses program objectives, data samplin ~ methodologies, model-to- 
measurement comparisons associated with the field program conclu- 
sions. The types of models available to simulate — behavior 
numerically are discussed in the contexts of these p In 
addition, results are rted of an independent GEOM analysis 
of delta(y) and delta(2) relationships in the Gaussian plume model 
over complex terrain, using data ‘bem LAPPES and TVA field 
measurement programs. 


55075 (PB—266127) eee reactions of nitrogen oxides 
in simulated atmospheres. Interim Fo ag . Gna 
oo Siegel, S.; ag ie edpeth, H.R. —— 

SPE AG/ MF (USA)). haar 1977. 34p. ATR ys44iy. ). 
NTIS 'A03/MF AOI. 

A laboratory study has been conducted on heterogeneous 
reactions of nitrogen dioxide and nitric oxide to evaluate thei- 
potential role in reaction in polluted urban atmosphere. The results 
of this study est that nitrogen dioxide decomposes on a wide 
variety of solids Ee ae Eales ethan entiememee Measured 
reaction rates indicate these processes can be important in the 
atmosphere. Humidification of reaction mixtures leads to increased 
reactivities. It is concluded that heterogeneous reactions in the 
atmosphere are unimportant for the oxidation of nitric oxide. 


55076 (PB—266137) Laboratory measurement of sulfur dioxide 
deposition velocities. Interim report Nov 73—Nov 76. Judeikis, H.S.; 
Stewart, T.B. (Aerospace Corp., Los Angeles, Calif. (USA)). Mar 
1977. 29p. NTIS PCA03/MF AOl1. 

easurements of sulfur dioxide deposition velocities have 
stoned Uaaiaaty of tan tows ome snguainage oe aaliecae 
reaction. chat of data from these 
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al rates that would be encountered in the environment under turbu- 
lent atmospheric conditions. The measured values ranged from 0.04 
cm/sec for asphalt to 2.5 cm/sec for cement, and were independent 
of sulfur dioxide and oxygen concentrations as well as relative 
humidity and total pressure. Prolonged exposure to sulfur dioxide 
a destroyed the ability of the various solids to remove this 

pecies. Overall — increased significantly at moderate rela- 
ve Ivo ineusidtna, yielding values of 0.4 to 2.8 grams of sulfur dioxide 
per square meter of solid in moist systems. Several experiments 
indicated that the reactivity of a solid subjected to prolonged sulfur 
dioxide exposures could be restored by washing the surface with 
distilled water or exposing the spent solid to ammonia. Some impli- 
cations of these findings relative to the environment are discussed. 


Studies on metal corrosion caused by air pollutants. II. 
Sele oo ese ee ene S Ses ee ee ae 
by Auger electronic spectroscopy. Suzuki, S.; Matsumoto, K.; Sa’ 
H. Chiba Daigaku Kogakubu Kenkyu Hokoke: No. 2, 59-68(1975). (ln 
Japanese). 

A copper plate (1 by 1 by 0.1 cm) was treated with concen- 
trated nitric acid and the surfaces were thoroughly cleaned with 
distilled water. The plate was placed in a 100 ml tube reactor which 
was connected to a vacuum line. After drying at 0.005 torr for 0.1- 
1.0 hr, water was injected through a silicone rubber stopper. The 
water was evaporated and nitrogen dioxide or sulfur dioxide was 
introduced with a syringe. After exposure, the pressure was reduced 
to 0.0000001 torr and the Auger spectrum was recorded. Argon gas 
was then added to create a pressure of 0.000005 torr and the Auger 
spectrum was again recorded. Elements including oxygen, sulfur, 
nitrogen, silver, chlorine, and carbon were detected on the copper 
surface. Corrosion was detected before argon was introduced. Nitro- 
gen and S disappeared after argon etching occurred. 


Trapping and chromatographic analysis of volatile organic 
pollutants in the atmosphere. Bourdin, M.; Badre, R.; Dumas, C. 
Analusis; 3: No. 1, 34-38(Jan 1975). (In French). 

A method for the trapping and gas-chromatographic analysis 
of lightweight volatile hydrocarbons in the air is described. The 
sample to be analyzed is adsorbed in a Porapak Q-filled glass 
column, after which a condensing loop is cooled by liquid nitrogen 
to condense the hydrocarbons desorbed from the rest of the column 
heated at 100 C. With the condensation completed, the condensed 
hydrocarbons are heated to 140 C for injection to the chromato- 
graph. Analytical experiments with an artificial mixture revealed 
high precision of the method even for low concentrations. This 
method is suitable for the analysis of volatile organic compounds in 
concentrations below 1 ppM 


55079 Comparison between in-stack and plume opacity measure- 
ments at oil-fired power plants. Conner, W.D. (Environmental Pro- 
tection Agency, Research Triangle Park, NC). pp 478-483 of In 
Energy and the environment. Theodore, L. (ed.). Dayton, OH; 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The opacities of plumes emitted by oil-fired power plants are 
generally regulated by opacity emission standards and in many cases 
plants are required to monitor the opacity of their plumes and submit 
written reports of excess emissions. Because opacity monitoring 
measurements are normally made on the effluents in the stacks or 


ducts of plants, and —— emission standards and the compliance 
e 0 


test method apply to ity of the plumes emitted by the plants, 
the relationship between the in-stack and plume opacities of sources 
monitoring plume opacity is required if the monitor is to be used to 
show anne with the standards. This study compares the in- 
stack and plume opacities of three oil-fired power plants of different 
sizes, operating at various loads and excess oxygen levels and 
burning fuels with different sulfur concentrations. The work was 
conducted as part of an overall study to characterize the particulate 
and gaseous emissions from oil-fired power plants. 


55080 Examination of measurement methods for the character- 
ization of gaseous sulfur emissions from combustion sources. Barnes, 
H.M.; Fortune, C.R.; Homolya, J.B.; Cheney, J.L. (Environmental 
Protection Agency, Research Triangle Park, NC). pp 484-489 of In 
Energy and the environment. Theodore, L. (ed.). Dayton, OH; 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

In the past oil was considered a clean source of power. 
Compared to coal combustion there are about 90 percent less partic- 
ulates from oil burning. Oil combustion does cause the emissions of 
many gaseous pollutants including NO/sub x/, SO/sub x/, CO, 
organic acids and partially burned hydrocarbons. The pollutants of 
interest in this program were sulfur oxides especially the ratio of SO. 
to SO; (measured as water soluble sulfate). Recent studies have 
shown that the sulfate emissions may be several times higher than 
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suspected. Typically reported values of SO. to SOs; conversion have 

been in the range 0.25 to 11.5 percent of the fuel sulfur with the most 

commonly cited range being 1.0 to 1.25 percent. However, data 

obtained from the North Carolina boiler leads one to conclude that 

as much as 10 percent and more typically 6 to 8 percent of the SO. 

- be converted to SO3/SO,. Sampling and analytical problems are 
iscussed. 


55081 Characterization of the gaseous sulfur emissions from coal 
and oil-fired boilers. Homolya, J.B.; Barnes, H.M.; Fortune, C.R. 
(Environmental Protection Agency, Research Triangle Park, Park, Ni 
pp 490-494 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical agueie (1976). 

From 4. national conference on ener: 

Cincinnati, Ohio, United States of America (USA). és Oct 1976), 

See CONF-761016—. 

A series of field sampling studies have been carried out to 
assess the atmospheric emissions of sulfate species from coal and oil- 
fired boilers. Emission sources were selected which would be repre- 
sentative of a cross-section of boiler designs with respect to size, 
operating characteristics, and fuel — were collected and 
analyzed using modified EPA com ice test methods which, at 
present, provide a measurement of total sulfate emissions which 
includes SOs, H2SOx,, and inor, _— sulfates. Results indicate a 
significantly higher level of sulfates in the flue gases of oil-fired 
sources as compared to coal-fired boilers. The extent of sulfate 
emission appears to be related to the metals content, 
vanadium, of the fuels as well as the amount of excess air used for 
combustion. 


55082 Physical characterization of particulate emissions from oil- 
fired power plants. Knapp, K.T.; Conner, W.D.; Bennett, R.L. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC). 
500 of In Energy and the environment. Theodore, L. (ed.). Dayton, 
OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Studies conducted at several oil-fired power 
ferent boiler design and burning different kinds of 
some interesting findings. The size distribution at those plants burn- 
ing high V fuel was bimodal. The unit using domestic oil with low V 
was generally monomodal, with mostly particles less than 0.5 pm. 
The particulate mass loadings were about as e: . The units 
using the higher S fuel, which also contain a hi ash and more 
trace metals such as V and Ni, gave the higher particulate mass. 
Only in the case of the highest vanadium and sulfur content did 
excess boiler oxygen affect the particulate mass loading. No correla- 
tion between opacity and particulate mass was found. 


55083 Chemical characterization of —— 
oil-fired power plants. Bennett, R.L.; Knapp, K.T. 
Protection Agency, Research Triangle Park, NC). 
Energy and the environment. Theodore, L. (ed.). 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

This investigation was made as part of an overall program on 
the physical and chemical characterization of particulate and gaseous 
emissions from oil-fired power plants eunins at various loads and 
excess oxygen levels and consuming of different sulfur and 
trace element composition. This paper is concerned primarily with 
the chemical composition of the particulate emission and the devel- 
opment of reliable characterization procedures. 


55084 Application of an acid dewpoint meter for the measurement 
of sulfuric trioxide/sulfuric acid emission. Cheney, J.; Fortune, set 
Homolya, J.; Barnes, H.M. (Environmental Protection A: oS 
search Triangle Park, NC). 507-511 of In Energy the envi- 
ronment. Theodore, L. (ed. ” Desedin OH; posse th Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and environment; 
Cincinnati, Ohio, United States of America (USA). (5 Oct 1976). 

See CONF-761016—. 

Traditionally, the measurement of sulfur oxides in combustion 
sources has been conducted on an extractive basis. While numerous 
monitors for sulfur dioxide = are now available, some of which 
do not require sample extraction, the higher oxides of sulfur, namely 
the trioxide (SOs) and the acid (H2SO,) are still measured mostly by 
an extractive procedure. The two most commonly known methods 
for measuring SO3/H2SO, are the collection of the acid by absorp- 
tion and by selectively condensing the acid in a temperature con- 
trolled condenser. Both of these methods, which involve the extrac- 
tion and transport of the sample, have encountered considerable 
difficulties. The results can be summarized by stating that the accu- 
racy is contingent on how well the separation can be achieved as 
well as how efficiently the acid can be collected. An alternate 
approach to measuring the acid content of a flue gas involves the 


emissions from 


vironmental 
501-506 of In 
Dayton, OH; 
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principle of relating the maximum temperature at which acid will 
condense on a temperature controlled surface to the acid concentra- 
tion. The need of operating and maintenance personnel to obtain a 
quick estimation of the corrosive nature of a flue gas along with the 
previously menti toner! ip meee of extractive sampling has created 
the appeal for the dewpoint approach. The preliminary work 
presented points out the need for a better understanding of flue gases 
and indicates that the methodologies used in flue gas sampling for 
the higher oxides need to be evaluated. The formation and 
concentrations of the flue gas components are complex and due to 
their relationship to fuel, boiler design, operating conditions and 
other factors are difficult or impossible to predict. It is hoped that 
this work has elucidated some of the problems involved in such 
measurements, the need for continuing research for flue gas charac- 
aay methods, and the part that an acid dewpoint meter might 
contribute. 


Development of a source assessment sampling system. 
Hare, D.B.; Kuykendal, W.B.; Johnson, L.D. (Environmental Pro- 
tection Agency, Research Triangle Park, NC). pp 549-556 of In 
Energy and the environment. Theodore, = oo Dayton, OH; 
American Institute of Chemical Engineers (197: 

From 4. national conference on energy = the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

This paper describes the philosophy, desi 
Source Assessment Sampling System (SASS). 
ceived as the p ling element in EPA's environmental 
assessment program. —y b= 9 SASS train is intended for use in 
any ducted source where a gas phase stream is to be subjected to a 
phased environmental assessment approach. The SASS train is de- 
ee to o Smee at 0.1 standard m*/min (4 scfm) so that ample 

be obtained to characterize the emission potential of the 
oo, Elements in the SASS train separate the sample into size 
fractionated particulate, organic vapors, and inorganic components. 
Various analyses are performed to yield the particulate size distribu- 
tion, os and inorganic composition, and the biological activity 
of the sample components. Accuracy of the system is within a factor 
of two to aa for screening purposes in the environment assessment 
phased approach. 


55086 Use of multivariate analysis to identify sources of selected 
elements in the Boston urban aerosol. Hopke, P.K. (Univ. of Illinois, 
Urbana); Gladney, E.S.; Gordon, G.E.; Zoller, W.H.; Jones, A.G. 
Atmos. Environ.; 10: 1015-1025(1976). 

The concentrations of eighteen elements were determined by 
instrumental neutron activation analysis for samples of air particu- 
lates collected over a five month period in the Boston metropolitan 
area. This set of data is anal for underlying structure by the 
methods of common factor analysis and hierarchial aggregative 
cluster analysis. The data can be interpreted on the basis of six 
common factors accounting for 77.5% of the total variance in the 
system. These factors are attributed to various sources of particulate 
material by noting the dependence of the factors on the elements. 
The cluster analysis assists in the interpretation of the factors. 


55087 Removal of cadmium ion from aqueous solution. Chou, 
E.J.; Okamoto, Y. (Polytechnic Inst. of New York, Brooklyn). J. 
Water Pollut. Control Fed.; 48: No. 12, 2747- -2753(Dec 1976). 

removal of trace amounts of cadmium ion from aqueous 
— by foam separation using chelating surfactants was investi- 

The chelating surfactants studied were 
, = a R.A and 4-dodecyldiethylenetriamine. 
Cadmium ion was found to be removed almost quantitatively from 
aqueous solution using these surfactants and for the 4-dodecyldiethy- 
lene-triamine, the ium could be removed even in the presence 
of a large concentration of other metallic ions, such as Ca, Mg, and 
Na, at pH 7 to 9. Various factors affecting the removal of cadmium, 
such as pH, rate of flow, and surfactant concentration were 
investigated. The surfactant was regenerated and recycled by the 
decomposition of the surfactant-cadmium complex with NaeS. Cad- 
mium 10n was precipitated as CdS and the regenerated surfactant 
was recycled. 


, and testing of a 
ie system was con- 


55088 Lowering the cost of environmental protection. PP/J; No. 1, 
pecs _ (in German). 

‘classical’ methods of waste air cleaning in surface engi- 
neering chemistry and typography sc thermal aferurning 
universal technique and catal afterburning under certain condi- 
tions. The third method, already in use for some time, is electric - or 
rather, electrically induced - afterburning. So far, there is only one 
producer in the FRG who has some experience with this system. 


55089 Airborne measurements of over urban and rural 
sites. Alkezweeny, A.J.; Drewes, D.R. (Battelle-Pacific Northwest 
Laboratories, a Wash. 99352). J. Appl. Meteorol.; 16: No. 5, 
561- oe ty, 


ts of urban pollutant measurements made during an 


aircraft flight downwind of St. Louis are presented. Decreases in the 
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levels of SO2, NO/sub x/, and aerosol are noted, while Os is 
observed to increase to more than 200 ppb at 150 km downwind. 
The influence of a power plant plume is also observed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


55090 (NVO—269-31) Amchitka radiobiological program pro- 

gress report, January 1976—December 1976. Nelson, V.A.; Seymour, 
AH. (Washington Univ., Seattle (USA). Lab. of Radiation Ecol- 
ogy). May 1977. Contract EY-76-8-08-0269. 56p. Dep. NTIS, PC 
A03/MF A0Ol1. 

The Amchitka Radiobiological Program is a continuing pro- 
gram to collect biological and environmental samples for radiome- 
tric analyses. Results of analyses for samples collected during 1976 
include gamma-emitting radionuclides in air filters, freshwater, birds, 
lichens, marine algae, marine invertebrates, fish, aufwuchs, and 
freshwater moss and plants; ®Sr in rats, birds, and soil; 7° Pu in 
sand, soil, marine algae and fish; and tritium (*H) in seawater, 
freshwater, and biological organisms. 


55091 (ORO—3944-13) Atmospheric tritium. Progress report, 1 
April 1976—30 June 1977. Ostlund, H.G. (Miami Univ., Fla. (USA)). 
1977. Contract EY-76-S-05-3944. 67p. Dep. NTIS, PC A04/MF 
A0l. 

Data are reported from regular, twice or three times weekly, 
sampling of atmospheric HTO and HT at stations in Miami, FL; 
Mauna Loa, HI; Fairbanks, AK; and Baring Head, N.Z. In addition, 
sampling has begun in Miami also for tritium bound in lower 
hydrocarbons, here called CHsT. In December 1974—January 1975, 
and again in January—February 1976, sampling was performed on 
board a ship en route from California to McMurdo (Antarctic). The 
data show a gentle, slight dilution of HT southwards from about 52 
at/mg at 36°N to about 40 at/mg in New Zealand and south. During 
the period of this Data Report, the laboratory also participated in 
Project Airstream. Five series of stratospheric sampling flights were 
made, the programmed area of coverage of each was from 10°S 
latitude to 75°N latitude, and altitudes between 12 km and 19 km. 
The data are not included in this report, but will be published at an 
early date. In cooperation with the International Atomic Energy 
Agency (IAEA)/World Meteorological Organization Isotopes-in-- 
Precipitation Network, monthly composite rain samples were mea- 
sured for Miami, Barbados, and Western Samoa. 


55092 (PB—265350) Sampling and data reporting considerations 
for airborne radioactivity. Final report. Eadie, G.G.; Bern- 
hardt, D.E. (Environmental Protection Agency, Las Ve; Nev. 
(USA). Office of Radiation Programs). Dec 1976. 39p. (ORP/LV— 
76/9). NTIS, PC A03/MF AO1. 

This report discusses the evaluation of selected air filters for 
their suitability as collection media for the radiological analyses of 
airborne particulate matter. Standard four-inch diameter filters were 
analyzed for their natural radioactivity contents. Of the filters tested, 
glass fiber filters had the highest radium-226 content (0.35 picocuries 
per filter) and Microsorban filiers contained roughly one-third of 
this activity. Microsorban filters also have lower uranium and thor- 
ium contents than do the glass fiber filters. For the analytical 
methods used in this study, all filter types tested had undetectable 
polonium-210, lead-210, and radium-228 cc Dust loading char- 
acteristics of selected filters were also evaluated. The results indicate 
that Microsorban filters have higher collection and dust retention 
efficiencies (ranging from 6 to 26 percent greater) than do glass fiber 
filters. As a result of these evaluations, Microsorban filters are being 
used in the routine environmental radiological air quality monitoring 
networks operated by the Office of Radiation Programs - Las Vegas 
Facility (ORP-LVF). 


55093 (UCRL—52000-77-4, pp 21-29) Tracking the debris cloud 
from a Chinese nuclear test. Peterson, K.R. Apr 1977. 

In Energy and technology review. 

As the radioactive debris cloud from a Chinese nuclear test 
on September 26, 1976 began drifting eastward, the Laboratory's 
computational facilities were pressed into service to predict the 
possible environmental effects. ERDA asked us to calculate cloud 
trajectories and to estimate the fallout dose. The FAA asked us to 
provide dose estimates both for commercial aircraft An es within 
the U.S. and for transatlantic flights of the Concorde SST. Our dose 
estimates, calculated with 2BPUFF, a large-cloud diffusion code, 
proved to be accurate predictions, correlating well with later obser- 
vations. At FAA and ERDA request, we also worked with EG and 
G to measure cabin dose rates in some transatlantic SST and 
subsonic flights while the debris cloud moved out over the Atlantic 
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(ANL/EMR—1(Vol.3a)) Integrated mined-area reclama- 
Volume 3A. A case study of surface mining 
South Boulder Creek Park Project, Sand 
, Colorado, Lewis, L.R.; Perry, A.O.; 
LaFevers, J.R. Voy National Lab., Ill. (USA)). Feb 1977. 
Contract W-31-109-ENG-38. 96p. Dep. NTIS, PC A05/MF A011. 
This case study details reclamation planning for the Flatiron 
Companies’ South Boulder Creek Park Project in Boulder, Colora- 
do. The site contains a deposit of high-quality sand and gravel 
considered to be one of the best and largest known deposits of 
aggregate materials in the Front Range area. The aggregate deposit 
is located in a highly visible site just off the Denver-Boulder Turn- 
pike at the entrance to the city from Denver, and adjacent to a 
residential portion of the city. In order to make maximum use of pre- 
mining planning, as a tool for resolving a conflict over the 
company’s proposed operation, an extensive cooperative planning 
effort was initiated. This included the preparation of an environmen- 
tal impact assessment, numerous public hearings, operating and 
reclamation plan review by city authorities, annexation of the site to 
the city, and the granting of a scenic easement on the property to the 
city for the development of a regional recreation park. A suite of 
contractual agreements was worked out among Flatiron Companies, 
the City of Boulder, the Colorado Open Lands Foundation, and the 
Federal Bureau of Outdoor Recreation. The purpose of this case 
study is to allow the planner to gain insight into the procedures, 
possibilities, and constraints involved in premining planning in a 
cooperative situation. 


55095 Simulation of evapotranspiration and drainage from 
mature and clear-cut deciduous forests and young pine plantation. 
Swift, L.W. Jr. (Dept. of Agricultural Forest Service, Franklin, 
NC); Swank, W.T.; Mankin, J.B.; Luxmoore, R.J.; Goldstein, R.A. 
Water Resour. Res.; 11: No. 5, 667-673(Oct 1975). 

Prosper, a phenomenological model of water exchange be- 
tween soil, plant, and atmosphere, was used to simulate evapotran- 
spiration and annual drainage for 2 years from a mature oak-hickory 
forest in the southern Appalachians. The simulation was tested by 
comparing drainage to measured streamflow. In a year of unusually 
high precipitation the simulated annual drainage was within 1.5% of 
measured streamflow. Simulations were also performed by using the 
same 2 years of meteorologic data, but vegetation parameters were 
changed to represent a young white pine plantation and a regrowing 
hardwood forest 1 year after clear-cutting. The model estimated that 
drainage for an average rainfall year was reduced 20 cm by a 16- 
year-old white pine plantation and increased 36 cm by clear-cutting. 
These results were comparable to changes of -20 and +38 cm 
observed in watershed experiments at Coweeta Hydrologic Labora- 
tory. Simulated evapotranspiration during the summer was nearly 
identical for hardwood and pine forests, while winter and early 
spring water loss was greater for pine. Simulation suggests that the 
greater evapotranspiration by pine was due to increased interception 
in all seasons and increased transpiration in the dormant season. For 
the clear-cut area, simulated evapotranspiration was considerably 
less than it was for the pine or hardwood forest and thus caused 
simulated soil moisture contents to be greater during the summer 
season. 


Moisture and solute transport in porous media. Wheeler, 
189 i Alamos Scientific Lab., NM). ACS Symp. Ser.; No. 35, 8- 
1 ‘ 

Natural earth materials, whether consolidated or unconsoli- 
dated, contain varying amounts of internal space not occupied by 
mineral material. This space is due to the presence of individual 
pores, and structural features such as joints and bedding planes. 
Generally, this internal space is interconnected, permitting the 
movement of water through the material and the associated trans- 
port of chemical species dissolved or suspended in the water. In 
some volcanic rocks, for example vesicular basalt, large portions of 
the pores are completely isolated from each other, with no opportu- 
nity for fluid movement between them; cementing agents, such as 
silicates or carbonates, may produce this same effect in granular 
materials. However, the bulk of the soil and rock material near the 
earth's surface contains interconnected pore spaces which allow the 
circulation of air or other gases and transport of water and associat- 
ed materials. This paper discusses the interactions of porous geologic 
media with the water and solutes which effect the rate and direction 
of transport. 
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55097 Two-dimensional numerical model for the simulation of 
partially mixed estuaries, Blumberg, A.F. (Johns Hopkins Univ., 
Baltimore). pp 323-331 of In Estuarine Volume II. Circu- 
lation, sediments, and transfer of material in the estuary. Wiley, M. 
(ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

A real time numerical model is developed to describe the 
longitudinal and vertical distributions of velocities and salinities as 
well as tidal amplitudes for partially mixed estuaries. One assumes 
the flow to be laterally homogeneous and uses realistic estuarine 
bathymetry. The external inputs to the model are the salinity and 
tidal amplitude as a function of time at the ocean boundary and the 
freshwater discharge at the river boundary. The model includes the 
continuity, salt and momentum balance equations, coupled by an 
equation of state. The elimination of the lateral momentum balance 
equation permits numerical solutions with little computing time. The 
numerical technique conserves salt, volume and momentum in the 
absence of dissipative effects. Simulations show the salinity intrusion 
to be highly sensitive to the vertical eddy viscosity, with minor 
changes to the tidal amplitude. Results from the ication of the 
model using a stability dependent eddy viscosity eddy diffusivity 
to the Potomac River yield distributions comparable to field obser- 
vations. 


55098 Simulation of estuarine circulations with a fully three- 
dimensional numerical model. Caponi, E.A. (Univ. of Maryland, 
College Park). pp 332-346 of In Estuarine Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The Navier-Stokes, salinity and continuity equations in the 
Boussinesq approximation are spatially inte, on the 
computational cells to provide equations for the temporal rate of 
change of the fluxes through every cell’s face and of the mean 
salinity in every cell. The effect of the spatial subgrid scales is 
lumped together with the Reynolds stresses generated by the tempo- 
ral discretization procedure, and modeled by a simple Fickian rela- 
tionship. The pressure field in the momentum equations is split up 
into a hydrostatic and a dynamic parts, the latter obtained as the 
solution to a finite differences Poisson equation. The three momen- 
tum equations and the salinity equation are independently updated 
by a forward stepping scheme. The free surface is updated by a mass 
conserving scheme. Required boundary conditions are river inflows 
and surface elevation at the sea as a function of time, as well as 
applied winds and atmospheric pressure. The model has been imple- 
mented in a Fortran code. It admits arbitrary coastal i 
openings to the sea, river inflows and bathymetry, imposed by the 
user through data cards. Idealized test cases are used to show that 
the model behaves as physically expected. A coarse lication to 
Chesapeake Bay shows qualitatively correct results the need to 
incorporate a less naive representation for the sub-grid scales. 


55099 Numerical formulation of a time multi-level 
model of an estuary, with particular reference to boundary conditions. 
Hamilton, P. (Univ. of hit, we ye pp 347-364 of In 
Estuarine processes. Volume II. Ci ion, sediments, and transfer 





5722 ENERGY RESEARCH ABSTRACTS 


of material in the estuary. Wiley, M. (ed.). New York; Academic 
Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 

United ne of America (USA) (Oct 1975). 
See CONF-7510111—P2. 

A two dimensional model of the vertical circulation of an 
estuary has been developed, which solves, by an explicit finite 
difference initial value method, the equations of continuity, salt and 
momentum conservation for a channel of variable width and depth, 
but rectan cross section. A further semi-implicit extension of 
the model is given, which removes the dependancy of the time step 
on the depth and makes feasible long integration periods. Features of 
the model include a finite difference grid which allows the tidally 
driven free surface to move vertically through the grid points, along 
with accurate finite difference formulations of the surface and 
bottom boundary conditions. If long i of integration are 
considered, the effect on the salt balance of different formulations of 
the vertical eddy coefficients is shown to make the choice of the 
mouth boundary condition on salinity ambiguous. 


Formulation and closure of a model of tidal-mean circula- 
tion in a stratified estuary. Ward, G.H. Jr. (Espe, Huston and 
Associates, Inc., Austin, TX). pp 365-378 of In Estuarine processes. 
Volume II. Circulation, sediments, and transfer of material in the 
estuary. Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

We consider the formulation of the lateral-mean tidal-mean 
momentum and salt balances in an estuary with rectilinear cross- 
section. Explicit treatment of the density current, typical of tidal- 
mean estuarine circulation, requires solution of the coupled equations 
of momentum and salinity. Central to this is the specification of the 
vertical eddy fluxes. Analysis of data from the Mersey and James 
estuaries indicates that the entirety of the vertical structure of the 
salt flux is determined by the local gravitational stability and the 
proximity to the vertical boundaries of the system, the absolute 
magnitude of the flux being established by the bulk hydrodynamic 
characteristics of the estuary. The structure of the momentum flux is 
further dependent upon the Richardson number ratio Rf/Ri, for 
which a functional form is suggested. An idealized analytical solu- 
> is given and numerical solution of the more general equations is 
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REFER ALSO TO CITATION(S) 53705, 54880, 54885, 54897, 
55192, 55194 


55101 pine a nae em of biological indices for 
evaluating 


identifying and of pollutants on freshwater ecosys- 
tems. Annual progress report, June 1, 1976—June 1, 1977. Cairns, J. 
Jr.; Benfield, E.F.; Buikema, A.L. Jr.; Dickson, K.L.; Hendricks, 
A.C. wom Polytec hnic Inst. and State Univ., Blacksbur; 

(USA)). 1977 Contest EY-76-S-05-4939. 188p. Dep. NTIS, Pe 
A09/MF AO1. 

The overall objectives of this joint research effort were to 
devise and evaluate biological methods for determining the function- 
al response of aquatic organisms to perturbations. Structural and 
functional aspects of au’ hic and hic attached micro- 
bial communities were studied in lotic systems with emphasis on 
— nitrogen and sulfur. The uptake of carbon, nitrogen and 

sulfur under controlled and field situations was investigated along 
with biomass, ATP and chlorophyll measurement. Relationship of 
protozoan invasion and extinction rates to the eutrophication process 
were investigated. Protozoan invasion and extinction rates (utilizing 
artificial substrates) were measured under eer trophic and eutrophic 
conditions in numerous lakes and reservoirs. Behavioral responses of 
zooplankton subjected to cooling water entrainment were examined. 
Zooplankton were subjected to various conditions that would be 
encountered during entrainment in order that the responses of the 
organisms might be ascertained. Detritus processing by macroinver- 
tebrates was studied as a pollutional stress assessment technique. 


55102 Remote sensing of coastal wetland and estuarine 

—_ Klemas, V. (Univ. of Delaware, Newark). a 
In Estuarine om Volume II. Circulation, 

and transfer of mater in the estuary. Wiley, M. (ed.). New Yor 


estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 
pe wd ng op 
vantages and tations of remote sensing techniques 
ae nae ceed eh ese 
reviewed with emphasis on the need for a proper balance between 
remotely sensed data and ground truth. Specific applications include 
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as and coastal land use; monitoring natural 
man-induced c oe eee Se ee current 
circulation, including the movement and dispersion of known water 
pollutants; and determining the type and concentration of suspended 
matter in coastal waters. The ——— of aircraft and 
satellite imagery with the aid of ground truth is illustrated, employ- 
ing both direct visual and automated computer techniques. For some 
applications, it is shown that an integrated boat-aircraft-satellite 
approach can produce better results or cost less, than the deploy- 
ment of large numbers of boats or field teams without remote sensor 
support. 


55103 Hydraulic model of Chesapeake Bay. McKay, J.H. Jr. 
(Army Corps of oo Baltimore). pp 404-415 of In Estuarine 
processes. Volume II. Circulation, sediments, and transfer of materi- 
al in the estuary. Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The Hydraulic Model of Chesapeake Bay is located at Mata- 
peake, Maryland. It is a fixed bed geometrically distorted model 
constructed to a horizontal scale of 1 to 1000 and a vertical scale of 1 
to 100, a distortion ratio of 10. The model will be operated using salt 
water introduced into the model ocean and fresh water flo into 
the system through model tributaries. Linear geometric in 
conjunction with model laws determine hydraulic similitude be- 
tween the model and its prototype. One year Of hydrologic record in 
nature can be reproduced on the model in 3.65 days. The model will 
be used in the study of many different estuarine problems, including: 
the effects on salt water intrusion that are due to modifications of the 
physical or hydraulic regimen of the estuary; diffusion, dispersion, 
and flushing of wastes; the effects of power plant coo! water 
discharges; tidal flooding by storm surges. The Hydraulic Model of 
Chesapeake Bay will be a powerful addition to the tools available for 
analysis of estuarine physical problems by scientists, engineers, and 
planners working on Gieagedte e Bay. 


55104 Seasonal periodicity of diatoms, and silicon limitation in 
offshore Lake Michigan, 1975. Parker, J.1.; Conway, H.L.; Yaguchi, 
E.M. (Argonne National Lab., IL). J. Fish. Res. Board Can.; 34: No. 
4, 552-558(1977). 

Diatom biomass maxima occurred in spring and fall and 
produced a bimodal bloom sequence at an offshore Lake Michigan 
station. The maximum in May was preceded by rapid growth as 
indicated by increased values of primary productivity and pigment 
concentration. As the spring bloom progressed, decreasing nutrient 
levels apparently slowed diatom growth. The diatom-biomass accu- 
mulation rate declined, assimilation quotients were minimal, and 
soluble reactive silicon was reduced from 13 to 6.8 SS > In 
summer, after the bloom, diatom biomass and silicon reached season- 
al minima of < 250 mg C/m* and approximately 1.0 1/1, 
respectively. Diatom biomass increased again in October w sili- 
con supplies were replenished and the concentration exceeded 6.6 
pmol/l. A critical silicon concentration of approximately 6.5 ymol/1 
may control the ———— and timing of offshore diatom popula- 
tions in Lake Michigan. 


55105 Dissolution of diatom frustules and recycling of amorphous 
silicon in Lake Michigan. Parker, J.I.; Conway, H.L.; Yaguchi, E.M. 
(Argonne National Lab., IL). J. Fish. Res. Board Can.; 34: No. 4, 
545-551(1977). 

We measured the concentration of diatom frustules and amor- 
phous silicon per gram of dry sediment at 5-m intervals in the 
water column (0 to 40 m), in sediment traps placed at 37 and 
below the ane and in a os core. average cnmane 
tion of frustules per gram of uspended sediment in the water 
column was 3.14 x 10°. oA By pep tie odes be trond 
1.16 x 10° and 5.03 x 10” frustules/g dry sediment, respectively. 
pongo dpe the sediment core averaged 6.31 x 10° frustules/g 

sediment. The average proportion of amorphous sili- 
con/s dry sediment was 8.6% in the water column, 7.7% in the 37 m 
60% in the 60 m and <2.0% in subsamples from the 
it core. The major of amorphous silicon produced 
suumtliy ondiesan hesttbe velo douemneteal taiioe taaaaiicline 
the permanent sediment. A comparison of the annual silicon require- 
ment for diatom production and silicon inputs showed that the 
watershed contributes <5.0% of the dissolved reactive silicon re- 
yay wired for annual diatom production. These observations suggest 
t recycling of biogenic silicon provides the major source of 
soluble reactive silicon required for diatom blooms in Lake Michi- 
gan. 
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55106 (BNWL-SA—6222) Avoidance of thermal effluent by ju- 
venile chinook salmon (Oncorhynchus tshowytscha) and its implica- 
tions in waste heat management. Gray, R.H. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Mar 1977. Contract EY-76-C- 
06-1830. 16p. (CONF-770516—8). Dep. NTIS, PC A02/MF AO1. 

From Conference on waste heat management and utilization; 
oT Beach, Florida, United States of America (USA) (9 May 

Knowledge of behavioral responses of aquatic organisms to 
thermal discharges at power plants is essential to evaluate thermal 
exposure and subsequent effects on survival and ecological success. 
Instantaneous responses of juvenile salmon that encountered a simu- 
lated river-thermal plume interface were assessed in a model 
raceway with a thermal discharge. Fish movement and response to 
the discharge were recorded on videotape. Juvenile chinook salmon 
(Oncorhynchus tshawytscha) tested under three discharge condi- 
tions (no plume, ambient plume and heated plume) avoided plume 
temperatures greater than 9 to 11°C above ambient. Fish occasional- 
ly oriented to the discharge current, but were not attracted to the 
thermal component of the plume when plume AT’s were below the 
avoidance level of 11°C. Fish did not pass to the lower end of the 
raceway when plume AT exceeded 9 to 11°C. The responses noted 
in Our experiments suggest organismic behavior may prevent juve- 
nile salmon in nature from experiencing lethal conditions from 
thermal discharges and have application in waste heat management 
and utilization. 


55107 (IIHR—167) Investigation of surface-jet thermal outfall 
for Iatan Steam Electric Generating Station. Sayre, W.W. (Iowa Inst. 
of Hydraulic Research, Iowa City (USA)). Apr 1975. 65p. State 
Univ., Iowa City, IA. 

The feasibility of a surface-jet thermal outfall for discharging 
the condenser cooling water from the proposed Iatan Steam Electric 
Generating Station near Iatan, Missouri into the Missouri River is 
investigated. Hydrographic measurements by the U.S. Geological 
Survey show that the geometry of and distribution of flow in the 
river channel is favorable for a surface-jet scheme. Downstream 
temperature-rise distributions are predicted for surface jets discharg- 
ing both at right angles and parallel to the ambient flow for selected 
river discharges. The prediction technique takes into account the 
properties of the ambient flow, including the mixing mechanisms, as 
well as those of the jet. The right-angle discharge is predicted to be 
superior in almost every respect. For one-unit operation at full plant 
load and a river discharge of 10,000 cfs, it is predicted that the 5°F 
temperature-rise isotherm would cover a horizontal area of less than 
0.5 acres and the zone-of-passage wherein the temperature rise in less 
than 5°F exceeds 85 percent of the river flow. 


55108 (IIHR—182) Thermal regimes of the upper Mississippi 
and Missouri Ri Part 3 


Paily, P.; Su, T.Y.; Giaquinta, A.R.; Kennedy, . Cowa Inst. of 
Hydraulic Research, oa City (USA)). Oct 1976. '407p. of Iowa, 
Iowa City, IA. 

A computer-based, numerical model for calculation of stream- 
wise distributions of temperature in rivers was developed, validated, 
and utilized to calculate the thermal regimes of the reaches of the 
Mississippi and Missouri Rivers lying within the MAPP geographi- 
cal area. The salient features of the computational model are de- 
scribed and com with three transient models. The thermal 
regimes of the Mississippi and Missouri Rivers in the MAPP geo- 
graphical area corresponding to average meteorological and hydro- 
logical conditions for the months of February, May, August, and 
November were by means of the steady-state ITRM; the 
results are presented and discussed. The natural thermal regimes of 
the rivers and the modified thermal regimes resulting from imposi 
tion of external heat loads from nuclear and fossil-fuel power p 
and other heat sources were calculated. The locations along the 
rivers at which new plants of reasonably large size could be installed 
in accoi with the existing thermal standards were identified. 
The capacities of these plants were determined on the basis of the 
calculated temperature distributions with the thermal loads of the 
existing, proposed, and projected once-through plants imposed on 
the rivers. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 53634, 54693 


ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY TECHNOLOGIES 


REGULATIONS 


REFER ALSO TO CITATION(S) 54693 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 54665 


55109 Resource analysis. Veigele, W.J.; Clayson, R.L. 
pp 512-517 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

We are convinced that it is necessary and practical to examine 
the interrelated aspects of resource problems. The methodology 
described becomes more complicated in situations in which many 
variables prove to be significant. Also, for many urban areas or 
planning regions the simulation models need to be more sophisticat- 
ed than those used successfully in relatively small and isolated urban 
areas, such as the area with which this study was concerned. 
However, the solution of these problems appears to be far less costly 
than the corrective measures likely to be necessary if we continue to 
ignore the possibilities of, and the need for objective resource 
systems analyses. Science, aystems analysis, computer analysis and 
simulation, economics, and organizational behavior are disciplines 
which we believe must be integrated into a useful resource systems 
analysis. 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 53645, 53716, 53977, 54239, 
54653, 54654, 54656, 54659, 54664, 54692, 54700, 55094 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 53743, 54657, 54659 


55110 (BNL—22363) Criteria for risk acceptance: a health 
physicist's view. Hull, A.P. (Brookhaven National Lab., — 
(USA)). 1977. Contract EY-76-C-02-0016. 4p. (CONF- 8). 
Dep. NTIS, PC A02/MF AO1. 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

A controversy over the safety of nuclear energy has grown in 
the U.S. since about 1970 and has now spread to near worldwide 
proportions. This controversy has been fueled by a variety of issues. 
Initially in the U.S. the most prominent issue concerned the degree 
of hazard of low-level radiation, in particular that associated with 
the nuclear fuel cycle. Since then, attention has shifted successively 
to the reliability of emergency core cooling systems, the longevity of 
nuclear wastes, the possible misuse of radioactivity by terrorists and 
the potential for diversion of nuclear-power-produced plutonium to 
weapons fabrication. Underlying each of these issues has been the 
implication that the employment of nuclear power will entail an 
unacceptable risk to the public. A reasonable perspective in this 
regard is a yearly risk of 1 x 10~* compared to the level of natural 
hazards such as earthquakes, floods, hurricanes, and tornados. Fol- 
lowing a satisfactory demonstration of the safety of nuclear energy, 
hopefully the nuclear argument could be terminated. Society could 
then move on to the real issues affecting energy, population and 
quality of life. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 54235 
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BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 


55111 Evaluation and use of gear efficiencies in the estimation of 
estuarine fish abundance. Kjelson, M.; Colby, D.R. (Atlantic Estuar- 
ine Fisheries Center, Beaufort, NC). pp 416-424 of In Estuarine 
processes. Volume II. Circulation, sediments, and transfer of materi- 
al in the estuary. Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

Accurate estimates of fish abundance are necessary for 
models of many estuarine processes, but they have generally been 
unavailable because fish sampling methods are biased. A major 
source of bias is a fish’s avoidance of sampling gear. A brief 
discussion of theoretical and qualitative information con ing net 
avoidance and a simple = y model is presented. Results of 
quantitative studies on the efficiency of sampling gear have potential 
for correcting bias due to net avoidance. Discussion of gear efficien- 
cy studies for a plankton net, beam trawls, portable drop-net, haul 
seines and otter trawls are provided and indicate that such research 
is feasible and can yield useful information. Our ongoing investiga- 
tion on the efficiency of a 6.1 m otter trawl for Lagodon rhomboides 
and Leiostomus xanthurus in a North Carolina estuary during 1975 
indicates that trawl abundance estimates for these species were only 
9 to 51% of the true values. General recommendations are given to 
assist in limiting the problem of fish sampling bias. 


55112 Mus musculus and Peromyscus maniculatus: homing abili- 
ty in relation to habitat utilization. Anderson, P.K.; Heinsohn, G.E.; 

Whitney, P.H.; Huang, J.P. (Univ. of Calgary, Alberta). Can. J. 
Zool.; 55: No. 1, 169-182(Jan 1977). 

House mice displaced from established home ranges in grass- 
land on Great Gull Island, New York, exhibited homing behavior. 
This behavior was associated with large home range, wandering 
before home range establishment, and forays outside the range. 
When both house mice and deer mice inhabiting granaries in grass- 
land in Alberta were displaced, homing behavior was rly ex- 
pressed in house mice, but well developed in deer mice. Pre poorly 
developed ponies oe dency of Alberta house mice was associated 
with a pattern of tat utilization that appeared to limit familiarity 
with areas outside the home range. While this result does not 
explicitly eliminate a role for a direction-finding ability in house 
mouse homing, it does emphasize the importance of familiarity with 
terrain external to the home range. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 54921, 55168, 55177, 55182, 55190 


55113 Ae | Role of hypermodified bases in transfer 
RNA-solution properties of dinucleoside Watts, M.T. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1977. Contract W-7405-ENG-48. 21lp. Dep. NTIS, PC Al0/MF 


AOl. 
Thesis. 
The ified dinucleoside monop hates, uridy- 
lyl(3’-5’)N-[9(8-D-ribofuranosyl)- grocer a 
(Api®A), 


(Upt*A), adenylyl(3’- syNOXA -isopenteny!)adenosine 

adenylyl 3'-5’)N°-(A?-i ten vi)-2-methylthio-adenosine 

(Apms*i®A), and adenylyl(3’-5’)1-N®-ethenoadenosine (Ap epsilon 
A, a synthetic model for adenylyl(3’-5’)wybutosine, ApyW), which 
represent the most common sequences found as the third letter of the 
anticodon triplet and its adjacent 3'-neighbor, have been isolated. 
Upt®A was purified after an enzymatic de; of yeast tRNA, 
and Api®A, Apms?i®A, and Ap A were isolated uent 
to their chemical syntheses from their component nucleosides. 
solution — roperties have been investigated using UV absorption, 
circular dichroism (CD), and high resolution proton magnetic reso- 
nance. The properties of these molecules have been compared to 
those of their unmodified counterparts, uridylyl-(3’-5’)adenosine 
(UpA) and adenylyl(3’-5’)adenosine ae Cot, in order to learn of the 
tanction(s ) of the hypermodified in transfer RNA. The proper- 
def apienes a & easton of tampemmemy Nene Wear aucaerd 
employing a two-state intramolecular stac' model. The results 
from all of the techniques used indicate that of 
the dinucleoside phosphates changes their stacking abili- 
ties. Static measurements of the properties suggest that the stacking 
differences are caused by conformational changes induced by the 
hypermodifications of the, A residue. 


ERA VOL. 2, NO. 22 


55114. Decarboxylation of oxalacetate to pyruvate by purified 
avian liver carboxykinase. Noce, P.S.; Utter, 
M.F. (Case Western Reserve Univ., Cleveland). J. Biol. Chem.; 250: 
No. 23, 9099-9105(1975). 

Phosphoenolpyruvate carboxykinase, which has been isolated 
from chicken liver mitochondria in essentially homogenous form, 
carries out the irreversible decarboxylation of oxalacetate to p 
vate in the presence of catalytic amounts of GDP or IDP, as 
the reversible decarboxylation of oxalacetate to pe hans tema mace 
vate in the presence of substrate amounts of GTP or ITP. The 
pyruvate- and phosphoenolpyruvate-forming reactions are similar in 
their nucleoside specificity and appear to be carried out by the same 
protein. However, the two activities vary markedly in their response 
to added metal ions and sulfhydryl reagents. Phosphoenolpyruvate 
formation is completely it on the presence of a divalent 
metal ion, with Mn* the most effective species. This reaction is also 
stimulated by oe reagents such as 2-mercaptoethanol. In 
contrast, the pyruvate-f reaction is strongly inhibited by 
divalent metal ions, including 2+ and also by moderate concen- 
trations of sulfhydryl reagents. These observations and the demon- 
stration that pyruvate kinase-like activity is very low or absent make 
it unlikely that pyruvate formation ages via_phosphoenolpyru- 
vate as an intermediate. —- ¢ pyruvate-forming reaction is 
inhibited by added metal ions, the reaction is also inhibited by metal- 
chelating agents such as 8-hydroxyquinoline and o-phenanthroline, 
suggesting that the reaction is = on the presence of a metal 
ion. It has not been —s wever, to demonstrate that the 
enzyme is a metalloprotein 


55115 Carbon-13 nuclear magnetic spectroscopy of 
suspensions of Chinese hamster ovary cells specifically enriched with 
{methyl-**C]choline. London, R.E.; Hildebrand, C.E.; Olson, E.S.; 
Matwiyoff, N.A. (Los Alamos Scientific Lab., NM). Biochemistry; 


15: No. 25, 5480-5486(1976). 

The —— Chinese hamster ovary cell line (CHO) was 
labeled with ge tes erg Under the conditions used, ap- 
proximately 42% of the cellular choline was found to be associated 
with cellular lipids tp end the someleian 58% was present in the water- 
soluble fraction of the cell, primarily as p horylcholine. The 
spin-lattice relaxation time cr ) of this pool of phosphorylcholine 
indicates an intracellular viscosity approximately 1.2 times that of 
H20O. Cells fixed with formaldehyde and washed several times did 
not exhibit **C resonances corresponding to free choline or phos- 
mk pene and were sufficiently stable to be studied up to 43°C. 

ie T; and line width behavior of the methyl resonance was studied 
as function of temperature in the fixed cells. The T; data exhibited an 
Arrhenius with an activation energy of 4.3 kcal/mol, 
similar to that observed for free choline. The line width does not 
conform to an Arrhenius law and the values obtained for the CHO 
cells are similar to those previously reported for sonicated lecithin 
vesicles and to the value obtained in sonicated lecithin vesicles 
prepared from the extracted CHO cell lipids. The values are signifi- 
cantly smaller than the values reported for unsonicated lecithin 
dispersions. The data are discussed in terms of a theoretical model 
involving multiple internal rotations. A measurement of the *C-'H 
nuclear Overhauser enhancement for the choline methy! carbons in 
a from the extracted CHO cell lipids gave a value of 
0 +- 0.3. 


pon Lipid storage and utilization in reptiles. Derickson, W 
a National Lab., IL). Am. Zool; 16: No. 4, 711- astral 


Lipids represent a biochemically efficient mechanism for stor- 
ing energy to be used at a later date for maintenance and/or 
reproduction. This storage and utilization at different times results in 
seasonal patterns —- cycling. Reptiles exhibit a number of lipid 
cycling patterns w' can be explained by seasonal patterns of food 
availability. Seasonality in food availability determines the quantity 
of lipids stored, when lipids are stored, and for what purposes these 
A a gues Lipid cycling patterns are in turn correlated with 
life histories. 

55117 Primary structure of the human pancreatic secretory tryp- 
sin inhibitor. Bartelt, D.C.; Shapanka, R.; Greene, L.J. (Brookhaven 
National Lab., Upton, NY). Arch. Biochem. Biophys.; 179: 189- 


me 
kg acid Pebol, MH of human ic secretory 
H., Bartelt, D. C., and Greene, L. J. 
(1974) J. — os a, , 2235-3242] was determined by a combina- 
tion of selective trypsin and chymotrypsin hydrolysis reactions on 
jaa S-2-aminoethylcysteinyl — and ee la) 
subtractive Edman degradation widen Thtnadaee ydrolysis) for 
coqueuse dstemniaston af eel 
ae Hp mn bray each the amin and carbon emia 
ues 0 ucts at stage 
The determination was carried out on a mixture of chroma- 


inde oad eemetiten acietieeiek aioon ata 
ular weight, and specific activity, but differ only in asparagine 
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content and susceptibility to enzymatic hydrolysis. The amino acid 
sequence of the human inhibitor corresponding to chromatographic 
form As has been shown to the NH2-Asp-Ser- “Leu-Gly-Arg-Glu-Als- 
Lys-Cys-Tyr-Asn-Glu-Leu-Asn-Gly-Cys-Thr-Lys-Ile-T yr-Asn-Pro- 
Val-Cys-Gly-Thr-Asp-Gly-Asp-Thr-Tyr-Pro-Asn-Glu-Cys-Val-Leu- 
Cys-Phe-Glu-Asn-Arg-Lys-Arg-Gin-Thr- -Ser-Ile-Leu-Ile-Gin-Lys- 
Ser-Gly-Pro-C H. The structure is compared with homolo- 
gous inhibitors from porcine, bovine, and ovine pancreas. 


Amino acid composition of casein isolated from the milks 
of different species. Lauer, B.H.; Baker, B.E. (McGill Univ., Montre- 
al). Can. J. Zool.; 55: No. 1, 231-235(Jan 1977). 

Casein was isolated from the milks of the following species: 
cow, horse, pig, reindeer, caribou, moose, harp seal, musk-ox, polar 
bear, dall sheep, and fin whale. The caseins were subjected to acid 
hydrolysis, the resultant amino acids were converted to their n- 
butyl-N-trifluoroacetyl esters, and the amino acid composition of the 
caseins was determined by gas chromatographic analysis of these 
esters. Notable among the results was the close similarity, with 
respect to amino acid composition, of reindeer and caribou caseins. 
The results of the amino acid analyses of the other caseins are 
presented and discussed. 


55119 Enzymes as reagents in peptide synthesis: enzyme-labile 
protection for carboxyl groups. Glass, J.; Pelzig, M. (City Univ. of 
New York). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 7, 2739-2741@ul 
1977). 

N-Benzyloxycarbony! derivatives of isoglutamine and isoa- 
sparagine were coupled with arginine methyl ester through the 
action of dicyclohexylcarbodiimide. The resulting benzyloxycar- 
bonyl derivatives of isoglutaminylarginine methyl ester and 
isoasparaginylarginine methyl ester were treated with trypsin for 
removal of the ester groups and then with porcine pancreatic car- 
boxypeptidase B for liberation of arginine and the original benzylox- 
ycarbonyl derivatives of isoglutamine and isoasparagine. This 
scheme represents a reversible masking of the side-chain carboxyl 
functions of aspartic and glutamic acid residues. Possible applications 
of esters and amides of arginine as reversible blocking groups in 
protein semi-synthesis are discussed along with prospects and strate- 
gies for developing related techniques of higher efficiency. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 54943 


55120 Transfer of methyl groups from N-dimethylnitrosamine to 
glycerolipids in rat liver. Snyder, F.; Malone, B. (Oak Ridge Associ- 
ated Universities, TN). Chem.-Biol. Interact.; 13: No. 3/4, 237- 
241(Jun 1976). 

The in vivo labeling of lipids was examined after a single 
intraperitoneal injection of the carcinogen, [*C] dimethylnitrosa- 
mine, into rats. Liver was most active in incorporating ['*C] methyl 
groups into lipids (0.91 percent of the injected dose) and 80 percent 
of the activity appeared in sn-3-phosphatidylcholine. Chromatogra- 
phic analysis of the products (and derivatives) formed after treat- 
ment of the ["*C] phosphatidylcholine with phospholipase As (EC 
3.1.1.4) and phospholipase C (EC 3.1.4.3) demonstrated that 89 
percent of the radioactivity was in the choline moiety. These results 
indicate the transfer of methyl groups to lipids occurred via the lipid 
methylation pathway that converts phosphatidylethanolamine to 
phosphatidylcholine. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 55144 


§5121 Cellular interactions controlling the immune reactivity of 
T-lymphocytes. Cohen, 1.R.; Feldman, M. (Weizmann Inst. of Sci- 
ence, Rehovot, Israel). Ann. N.Y. Acad. Sci.; 249: 106-115(28 Feb 
1975). 

The sequence of developmental processes of thymus-derived 
lymphocytes can be classified into two distinct stages. The first stage 
constitutes the appearance of lymphocytes in the thymus capable of 
recognizing antigenic signals. Such lymphocytes leave the thymus 
and colonize the spleen and lymph nodes. The second stage involves 
the response of thymocytes to antigenic signals. When a given cell- 
bound antigen triggers thymocytes capable of recognizing the anti- 
gen killer cells develop capable of lysing target cells possessing the 
same surface antigens that triggered their development. Studies 
indicated that both these stages are regulated by cell interactions. 
Results of the following studies are reported: in vitro induction of T- 
cell properties by thymus reticulum cells; interactions between thy- 
mocytes and the differentiation of effector cells; and control of the 
differentiation of effector lymphocytes by suppressor T-cells. 


(HLW) 
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55122 ‘Cleavage’ and cortical parse porwr ob erent 7-9 


oocytes induced by direct microinjection of calcium. 

Schuetz, A.W. (Oak Ridge National Lab., TN). J. Cell 1: 395- 
aed” f ~0.3 of calci to maturing oocytes 

icroinjection or ~ jum in 

of Rana pipiens after nuclear "fection — in cleavage-like 
constrictions, cortical granule breakdown, and formation of a struc- 
ture resembling a two-cell ee Me", Na*, or K* did not induce 
any of these reactions. Larger amounts of Ca** induced contraction 


over the entire surface of oocytes or eggs, but did not induce 
cleavage-like constrictions; smaller amounts of Ca** either 


and 
served during 


a local cortical granule reaction or the formation 
one small "blastomere.” Furrow formation was not c 
normally induced maturation until after geminal vesicle breakdown. 
The location of microinjected Ca** determined the orientation of the 
resulting furrow. Ca®'-induced cortical granule breakdown oc- 
curred in full-grown nonmaturing oocytes near the site of injection. 
Cortical granule breakdown also occurred in maturing oocytes (after 
germinal vesicle breakdown but before second meiotic metaphase), 
but only in the blastomere containing the injected Ca*. As 

in mature oocytes (at second meiotic metaphase) cortical granule 
breakdown occurred over the entire oocyte surface, including both 
blastomeres. The results indicate that furrow formation and cleavage 
like constrictions may e directly influenced by Ca*, and that func- 
tional contractile elements are present near all areas of the oocyte 
surface. Furthermore, Ca** injection initiates localized cortical gran- 
ule breakdown in full-grown immature and maturing oocytes. 


GENETICS 


§5123 Practical evaluation of mi data in mammals for 
estimating human risk. Brewen, J.G. (Oak Ridge National Lab., TN). 
Mutat. rp 41: 15-24(1976). 
Chromosomal aberrations are known to constitute a signifi- 
cant portion of the genetic risk from practically all mutagenic agents. 
These effects are diverse in both nature and in the stage of the germ 
cells’ life cycle at which they are produced. Arguments are made 
pointing out many of the problem areas in our understanding the 
significance of chromosomal aberrations in relation to genetic risk. 
Data are summarized that offer explanations as to why so few 
chromosomal effects are recovered after treating 
stem cells, how chromosome and dominant lethality are 
correlated when postmeiotic germ-cell stages are treated with MMS, 
and why so few reciprocal translocations are recovered after irradia- 
tion of oocytes. 


55124 Ethidium bromide induced cytoplasmic male sterility in 
pearl millet. Burton, G.W.; Hanna, W.W. (Univ. of Georgia, Tifton). 
Crop Sci.; 16: No. 5, 731- 732(1976). 

Seeds of homozygous "Tift 23DB,” pearl millet [Pennisetum 
americanum (L.) K. Schum], maintainer for cytoplasmic male sterile 
(cms) "Tift 23DA,,” were soaked in deionized water solutions of 250 
and 1000 ppM of ethidium bromide (EB) at 5°C for 40 hours. 
Treated seeds were rinsed in tap water for 30 min, surface-dried, and 
planted in replicated two-row plots in the field with two-row plots 
of untreated Tift 23DB;. Male-sterile mutants (whole heads, sectored 
heads, or heads with in led male-sterile and male-fertile flor- 
ets) occurred at frequencies of 1 in 30,100, 1 in 515, and 1 in 274 i 
total head os 4 30,100, 22,700, and 19,200 treated with 
250, and 1000 ppM EB, respectively. Occurrence of M: sterile 
mutants that set Peed when pollinated and gave rise to some cms 
progenies in the greenhouse proved that the mutants were cytoplas- 
mic male sterile. 


55125 Characterization of qa-2 mutants of Neurospora crassa 
genetic, enzymatic, and immi Case, M.E.; Hau- 
tala, J.A.; Giles, N.H. (Univ. of Georgia, Athens). J. Bacteriol; 129: 
No. 1, 166-172(Jan 1977). : ts 

Genetic and complementation mapping studies using 20 qa-2 
mutants defective for catabolic dehydroquinase indicate that the qa-2 
gene encodes a single polypeptide chain and is the structural gene 
for catabolic dehydroquinase, a 220,000-molecular-weight protein 
composed of identical 10,000-molecular-weight subunits. Theyre: qa-2 
mutants are capable of reversion, but no evidence has yet been 
obtained for nonsense mutations in this —— biochemical conse- 
quences of the mutations in two comp! ting qa-2 strains (M239 
and M204) have been determined. Both poo Soo extremely low 
levels of catalytic activity and form a heterocaryon with about 4 
percent of the wild-type activity. As assayed by immunological 
cross-reactivity, mutant M239 and the on have nearly 
wild-type levels of native-molecular-weight catabolic dehydroquin- 
ase protein, whereas M204 has no detectable amount of this protein. 
Thus it is concluded that M239 has a mutation at or near the 
catalytic site which reduces the activity 10,000-fold but has little or 
no influence on the formation of the native multimeric structure. In 
contrast, M204 apparently has a mutation that severely inhibits 
aggregation and may have only a minor effect on the inherent 
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potential for catalytic conversion at the reactive site. The heterocar- 
yon would appear to form a mixed multimer with the monomeric 
subunits from M239 providing the aggregated structure and those 
from M204, the catalytically active moiety. 


METABOLISM 


REFER ALSO TO CITATION(S) 55116, 55119, 55121, 55171, 
55178, 55190 


TRACER TECHNIQUES 


55126 Method for obtaining more precise measures of excreted 
organic carbon. McKinley, K.R.; Ward, A.K.; Wetzel, R.G. (Michi- 
4 State Univ., Hickory Corners). Limnol. Oceanogr.; 22: No. 3, 
ae 1977). 

new method for concentrating and measuring excreted 
organic ame by lyophilization and scintillation counting is effi- 
cient, improves measurable radioactivity of carbon 14, and increases 
precision for estimates of organic carbon excreted by phytoplankton 
and macrophytes. 


MEDICINE 
REFER ALSO TO CITATION(S) 55144, 55199 


55127 (HRP—0015521) CAT scanning. (American Association 
for Comprehensive Health Planning, Alexandria, Va.). Nov 1976. 
177p. from American Association for Comprehensive Health Plan- 
ning, 801 North Fairfax St., Suite 212, Alexandria, VA 22314. 
ae Ath come is provided on computerized 
ial tomography (CAT), a noninvasive diagnostic method to record 
an X-ray image with the use of a computer to diagnose tumors, 
blood clots, and other abnormalities. This publication of the Ameri- 
can Association for Comprehensive Health Planning consists of 
materials submitted by Health Systems Agencies and State agencies 
and provides a mechanism for members of the association to share 
plans, concerns, potential for flexibility and growth, and competence 
in the management of the health dollar. wlober Bo comag | 
cover such topics as standards for scanning, planning for CAT 
scanning, organization — space, scanning machinery, the econom- 
ics of scanning, man uirements, use of computerized tomo- 
graphy, clinical quality. A final section includes a 
graphy of reviewed and annotated references, unreviewed 
references, and health planning documents. The papers in this publi- 
cation present a wide variety of viewpoints and experiences. No 
attempt is made to offer recommendations or to suggest positions; 
the intent is merely to offer alternatives on the theory that what has 
worked for one community is not necessarily viable in another 
situation. 
55128 Mathematics of recirculation and the measurement of car- 
diac output. Dienes, J.K. (Los Alamos Scientific Lab., NM). Math. 
Biosci.; 32: 141-153(1976). 

One approach to the measurement of cardiac output has been 
to inject a cali volume of dye and measure its concentration at 
a point downstream. For an open system the flow rate can be found 
by dividing the volume of injected dye by the integral of concentra- 
tion history. For closed systems, the accuracy of this procedure is 
limited by the effect of recirculation. In the past, approximate 
methods of correcting for recirculation have been used, but it is 
problem is pose daptnss of ton Suemaenuds omnes oo 

is ble Independent of any of any wate concerning the 

pace tog o! : _ he is the largest 
eigenvalue o' poland oenioe Gn term eigenvalue being used in 
a slightly different sense than in boundary-value problems. The 
theory is applied to an example in which the concentration of dye in 
a closed system is represented by a mathematical function. The 
assumed cardiac output is then accurately determined by a computer 
program which solves the integral equation. The same procedure 
can be used to determine the flow rate in any closed system from the 
concentration history. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 55031, 55032 


55129 (NTIS/PS—77/0370) Radiodiagnostic —_ and tech- 
niques. Volume 2. 1974-April 1977 (a bibliography with abstracts). 
— for 1974-Apr 77. Crockett, P.W. (National Technical Infor- 

mation Service, Va. (USA)). May 1977. 284p. NTIS 
PCNO1/MF N01. 


Supersedes NTIS/PS—76/0292, and NTIS/PS—75/213. 


ERA VOL. 2, NO. 22 


Research reports are cited on the applications of ———. 
protons, x-rays, and radioisotopes to medical diagnosis. The topics 
cover data on biomedical radiography, scanning and imaging tech- 
niques including ap ey production of radiopharmaceuticals, 
jeg and health physics, equipment, and computer applications. 

(This updated bibliography contains 279 abstracts, 93 of which are 
new entries to the previous edition.) Ste ae 7 also NTIS/PS-76/0291, 
Radiodiagnostic Agents and Techniques. Vol. 1. 1964-1973. 


55130 Selenomethionine Se 75 thymus scans in myasthenia 
gravis. Toole, J.F.; Cowan, R.; Maynard, D.; Witcofski, R.L.; 
Janeway, R. Trans. ‘Am. Neurol. Assoc.; 100: 248-249(1975). 
4 1966, Toole and Witcofski introduced se! 

75 mediastinal scanning as a diagnostic test for mera Since then 
we have performed such scans on patients with myasthenic syn- 
drome. Because the technique is atraumatic, safe, and accurate, it can 
be performed on critically ill myasthenics. Two hundred and fifty 
microcuries of selenomethionine Se 75 is injected intravenously. 
Within 1 hour the mediastinum from the suprasternal notch to the 
ziphoid process is scanned, using a 2 x 3 inch scanner. Delayed scans 
have been made in a few instances but they have not increased the 
number of positive cases. Selenomethionine Se 75 is incorporated 
into tissues undergoing rapid protein synthesis such as thyroid, 

creas, liver, and lymphomas. Of the 34 mediastinal scans per- 

rmed on myasthenics between 1966 and December 31, 1974, 4 
oa positive for thymoma. In addition, there was a positive scan 
with uptake in an area of atelectasis of the lung adjacent to the 
mediastinum. Of interest is the fact that 1 patient with carcinoma of 
the lung had a itive scan over the lesion. In 13 patients with 
chronic lymphatic leukemia the mediastinal scans were negative. In 
another patient with a mediastinal mass noted on chest x-ray, a 
variety of differential diagnostic possibilities were considered, such 
as pericardial cyst, dermoid, and aneurysm. A selenomethionine scan 
was strongly positive, suggesting a thymoma which subsequent 
surgery confirmed. 
55131 Hydatid disease: rose bengal **'I scanning in a case of 
bronchobiliary fistula. Minetto, E.; D'Onofrio, M.; Calvo, F.; No- 
senzo, C.; Galli, E. Panminerva Med.; 18: No. 7- 8, 260-262(1976). 
What is thought to be the first case of bronchobiliary fis 

examined by means of Rose Bengal *'I scintiscanning is reported. 
Emphasis is placed on the practicability and clinical value of this 
test, which gave more accurate information on the shape and site of 
the complete biliobronchial short-circuit. 


55132 Serial scintigraphy during isolated renal perfusion. Fi- 
scher, D.; Hahn, K. (Univ., Mainz). S. Afr. Med. J.; 50: No. 22, 854- 
857(22 May 1976). 

A quantitative standard of radioactive impulse activity can be 
determined as an indicator of renal functional ability during renal 
transplantation and after ion by simple methods. Hippuran 
excretion is nearly absent at temperatures below 8°C but is still 
measurable and rises with every degree above 4°C. If there is no 
—- of Hippuran excretion at 8°C, this will indicate a degree of 

amen. the examination for non-pulsatile, stored kidneys 
Smiles to ‘oan method employed by Collins appears perfectly satisfac- 
tory to us. The radioactive substances do not necessarily damage the 
organ because the kidneys are washed out rapidly. Similar radioac- 
tive materials can be used in pre-operative preservation and during 
the postoperative periods as a means of control and diagnosis with- 
out additional personnel or expenditure. In the past, false values have 
been obtained, owing to spasm when albumin base solutions have 
been used. When spasm is noted, repeated measurements should be 
done to determine if the spasm is true, or the result of organ damage. 
The basic correlation between organ weight, organ blood flow and 
scintigraphic i — rates will give an initial estimate of organ 
activity, even w the condition of the donor kidney is unknown. 
Follow-up — uential scintigrams provide information regarding the 
suitability of the organ for transplantation. 


55133 Common pitfalls of 


B.S.; Gonzalez, A.C Wenge N.K. 
Atlanta). J. Med. Assoc., Ga.; 65: No. 10, 3 3-386(Oct 1976). 
case reports are presented in which caution must be 
exercised in the interpretation of abnormal lung scans. One case was 
a wheezing bronchial i i 
ities 


Univ., 


using radioxenon would be of great 
assistance in this situation. A patient with a chest wall deformity had 
an abnormal | on ee] Seen b eee 
positioning in to lung tissue. A third case of a patient with 
pneumothorax illustrates ustrates the need for correlation of all data available 
those of Secceereeaes 
to acute lus. lung scan was 
compatible with acute pulmonary embolus, but a chest roentgeno- 
gram clarified the problem. (HLW) 


55134 Use of radioactive cesium chloride for imaging of malig- 
nant and benign pulmonary lesions. Nishiyama, H.; Lewis, J.T.; Sodd, 
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V.J.; Saenger, E.L. (Univ. of Cincinnati). Surg. Gynecol. Obstet.; 143: 
No. 4, 575- e80(Oct 1976). 

129CsCl was investigated as an agent for imaging tumors of 
the lung, and based on the results of 56 patients studied, it has 
proved to be highy sensitive in detecting primary malignant tumors 
of the lung. The differentiation between pulmonary malignant le- 
sions and tuberculosis appears to be feasible. However, false-positive 
images in patients with benign conditions are inevitable. 


55135 Radioactive technetium phosphate bone scanning in preop- 
erative assessment and follow-up study of patients with primary cancer 
of the breast. Citrin, D.L.; Furnival, C.M.; Bessent, R.G.; Greig, 
W.R.; Bell, G.; Blumgart, LH. (Royal Infirmary, Glasgow). Surg. 
Gynecol. Obstet.; 143: No. 4, 360-364(Oct 1976). 

Seventy-five female patients with early | primary cancer of the 
breast were studied by bone scanning with */super m/Tc labeled 
phosphate at the time of initial presentation and serially during 
follow-up examination. Eleven patients had an abnormal bone scan 
at the time of presentation. During follow-up periods, which have 
ranged from three to 34 months with a mean of 16 months, abnormal 
bone scans have developed in a further 13 patients. To date, nine of 
the 24 patients with an abnormal bone scan have died, while only 
one of the 51 with a persistently normal scan has died. It is 
concluded that an abnormal bone scan carries a significant risk of 
earlier death due to metastatic disease. 


55136 Construction, restoration, and enhancement of 2 and 3- 
dimensional images. Cho, Z.H.; Burger, J.R. (Univ. of California, 
Los Angeles). JEEE Trans. Nucl. Sci.; NS-24: No. 2, 886-899(Apr 
1977). 


The construction of an image function from the physically 
measured projections of some object is discussed with reference to 
the least squares optimum filters, originally derived to enhance the 
signal-to-noise ratio in communications theory. The computerized 
processing associated with tomography is generalized so as to in- 
clude 3 distinct parts: the construction of an image from the projec- 
tion information, the restoration of a blurred, noisy image, degraded 
by a known space-invariant impulse response, and the further en- 
hancement of the image, e.g., by edge sharpening. In conjuction 
with given versions of the popular convolution algorithm, not to be 
confused with filtering by a 2-dimensional convolution we consider 
the conditions under which a concurrent construction, restoration, 
and enhancement are possible. Execution speeds are compared. 


55137 Clinical comparison of ‘*’Xe and **Xe for ventilation 
studies. Atkins, H.L.; Susskind, H.; Klopper, J.F.; Ansari, A.N.; 
Richards, P.; Fairchild, R.G. (Brookhaven National Lab., Upton, 
NY). J. Nucl. Med.; 18: No. 7, 653-659(Jul 1977). 

Xenon-133 and xenon-127 were compared by performing 
ventilation studies with both radionuclides in 19 patients with’ a 
variety of lung diseases. Assessment of the counting rate over the 
chest, relative to the radioactivity in the lungs, permitted the evalua- 
tion of each isotope in terms of usable photons detected by a 
scintillation camera with a large field of view and appropriate 
collimation. A greater photon yield was obtained with Xe-127. 
Markedly improved resolution was shown by measurement of a line 
phantom, but was not apparent on subjective appraisal of scintipho- 
tos except in the washout phase. Xenon-127 appears to be preferable 
to Xe-133 because of the higher counting rates, lower patient radi- 
ation dose, and longer shelf life. In addition, a prior perfusion study 
using a Tc-99m radiopharmaceutical does not affect the quality of a 
Xe-127 ventilation study. The use of Xe-127 therefore permits the 
selection for ventilation studies of only those patients with suspected 
pulmonary embolism, and eliminates unnecessary radiation exposure. 
A further improvement in image quality obtained with Xe-127 
should be possible with certain modifications of the scintillation 
camera that would permit use of the 375-keV photopeak along with 
the 172- and 203-keV gamma energies. Charcoal traps designed for 
Xe-133 will require additional shielding and longer storage time 
when used for Xe-127. Xenon-127, however, might be used again 
after appropriate processing. 


55138 Imaging of spontaneous canine tumors with ammonia and 
L-glutaine labeled with N-13. Gelbard, A.S.; Christie, T.R.; Clarke, 
L.P.; Laughlin, J.S. (Memorial Sloan—Kettering Cancer Center, 
New York). J. Nucl. Med.; 18: No. 7, 718-723(Jul 1977). 

Ammonia and L-glutamine, labeled with N-13, were tested as 
imaging agents for a variety of spontaneous canine tumors. The 
imaging capabilities of these compounds were compared with each 
other, with other scanning agents, and with radiologic and patholo- 
gic procedures. Good agreement between positive gamma images 
and postmortem findings occurred in 11 of 15 cases with an} 
ammonia as the localizing agent. Eight of the nine scans using [* 
glutamine as the imaging agent showed positive correlation with 
postmortem findings. In cases where both ammonia and glutamine 
were used to the same lesion, no qualitative differences in 
tumor uptake were found between the two. 


BIOMEDICAL SCIENCES, BASIC STUDIES 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 55167 


55139 Synthesis of Sendai virus by a cell-free ex- 

ee Davies, J.W. (Univ. of Wisconsin, Madison); 

een A.; , D.W. J. Gen. Bren 33: oe ae 
Sings" NA population from Sendai virus-infected 

efficiently directed the synthesis of three virus-specific po! _—— 

P, NP and M, in wheat germ celle extrac, In agreement with 

previous results obtained with a reticulocyte extract, 

or no production of virus ——— 

peptides revealed close correspondence 

tures of NP and M made in vitro and the authentic virus polypep- 

tides. 


55140 Heat inactivation of poliovirus in wastewater sludge. 
Ward, R.L.; Pome - C.S.; Moseley, R.H. (Sandia Labs., - 
que, NM). Appl. Environ. ” Microbiol; 32: No. 3, 339-346(Sep 1976). 

The effect of raw and anaerobically digested sludge on heat 
inactivation of poliovirus was investigated. Raw sludge was found to 
be very protective of poliovirus plaque-forming ability at all tem- 
peratures studied, but digested sludge had variable effects that were 
highly dependent upon the experimental conditions. In low concen- 
trations and at relatively low inactivation temperatures, digested 
sludge is nearly as protective of poliovirus as raw sludge. However, 
at — temperatures and concentrations, digested sludge caused a 
significant acceleration of poliovirus inactivation. The difference 
between the protective capability of raw and digested sludge is not 
due to loss of protective material, because this component is present 
in the solids of digested sludge as well as in those of raw sludge. 
Instead, the difference is due to a virucidal agent acquired during 
digestion. Addition of this agent to the solids of either raw or 
digested sludge reverses the protective potential of these solids 
during heat treatment of poliovirus. 


55141 Oxidation of arsenite to arsenate by Alcaligenes faecalis. 
Phillips, S.E.; Taylor, M.L. (Portland 10. Univ., OR). Appl. Envi- 
ron. Microbiol.; 32: No. 3, 392-399(Sep 1976 

Alcaligenes faecalis, resistant to = toxic effects of 0.01 M 
sodium arsenite, was isolated from raw sewage and shown to be 
capable of oxidizing arsenite to arsenate. When the organisms were 
grown in chemically defined medium, this conversion was due to the 
appearance at stationary phase of an intracellular, oxygen-sensitive, 
inducible enzyme and/or component of the electron 
system; when the organisms were grown in a nutrient broth-yeast 
extract medium, the enzyme appeared in the late exponential phase 
of growth. The presence of 0.02 M arsenite in the culture medium 
affected neither growth rate nor final cell yield. 


55142 Ammonium chloride inhibits cell fusion induced by syn 
mutants of herpes simplex virus type 1. Holland, T.C.; Person, a 
(Pennsylvania State Univ., University Park). J. Virol.; 23: No. 1, 213- 
215(Jul 1977). 

Cell fusion induced by syn mutants of herpes simplex virus 
type 1 is inhibited by NH,Cl. The inhibition of fusion is both rapid 
and rapidly reversible and appears to be due to the NH,* ion. Virus 
production was not significantly altered by NH,Cl, although cell 
growth was greatly diminished. 


TRACER TECHNIQUES 


55143 Size distribution and activity of marine 
Azam, F.; Hodson, R.E. ye gr Tnstitution of Oceanography, 
Diego, La Jolla, CA). Limnol. Oceanogr.; 22: No. 3, Br soley 
1977). 

Natural populations of marine 


hic microorganisms 
in a variety of water masses were size fractionated with Nuclepore 
filters in a range of pore diameters of 0.1-8 ym. About 90 it of 
the heterotrophic assimilation of *H-labeled substrates a, 
acetate, and L-serine] was by organisms that pass through 1-ym 
filters; essentially all heterotrophic activity was by organisms passing 


through 5-um filters. The 1-~m filterable fraction con bacteria 
and, in some seawater samples, microflagellates. About 90 percent of 
the microbial heterotrophic activity in the seawater samples exam- 
ined was due to those microorganisms prenny bacteria] that are 
unattached to larger particulate ma‘ 


PATHOLOGY 


55144 Autael eth of beatae Gan, Gate eee 
nephropathy. C.D. (IIT Research Inst., Chicago). Am. J. 
Pathol.; 85: No 2 519- 522(Nov 1976). 

The rat, commonly used for studies of toxicity and cellular 
effects of lead, has disadvantages as a model for effects on humans. 
The rat has spontaneous enzootic pneumonia and progressive neph- 
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accumulations of lead in the kid- 


kidney tumors. Studies with the 
after 2 weeks of diets 


.25% dietary lead, intranu- 

cells of the proximal convoluted tubules 
containing little or no 

ytoplasmic changes repre- 

in rat. Diets with 0.25% 

months, produced chronic progres- 

, interstitial fibrosis, and 


bin values ee mat 30% lower than control values indicated 
microcytic hypochromic anemia. Red cells exhibited anisocytosis, 
polychromatophilia, and basophilia: their shape varied, and many of 
the cells were normoblasts or reticulocytes. The chronic nephro- 
pathy and microcytic hypochromic anemia resulting from long-term 
administration of lead to sthe gerbil are comparable to those observed 
in man. Thus, the gerbil may be useful as a model to study chronic 
lead poisoning in man. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 55116, 55169, 55170, 55171, 
55175, 55176, 55179, 55181, 55183, 55184 


55145 Examination of ¢ es production, excretion of 
photosynthetic ee = 

sea. Williams, P.J.L.B.; Yentsch, C.S. (Nova Univ., Ft. Lauderdale, 
FL). Mar. Biol.; 35: 31-40(1976). 

The rate of primary production, excretion of photosynthetic 
products and turnover of glucose and amino acids was measured at a 
station in a coastal region in the Bahamas. Ove: the depths 0 to 50 m, 
total Photosynthetic rates varied from 1.7 to 12.7 wgC fixed 1- 
day~', averaging 4.3. The extent of extracellular photosynthetic 
products ranged from undetectable to 23%, deena  - 6.9%. Neither 
the field data nor studies with axenic cultures of Dunaliella tertio- 
lecta, Skeletonema costatum, and Monochrysis lutheri showed any 

of an increase in the percentage excretion at low popula- 
tion densities or low photosynthetic rates. Rates of amino acid 
turnover varied from 21 to 168% day~', and that of glucose from 8.3 
to 41% day™*. Light seems to have little effect on the uptake and 
respiration of ‘these substrates by the planktonic population. There 
was a significant relationship between the fraction of the substrate 
used for respiration and that retained by the cell. On average, 42% 
of the glucose taken up was respired and 21% of the amino acid 
mixture. Tentative calculations suggest that the production of dis- 
solved organic material as extracellular photosynthetic products 
would be insufficient to supply the heterotrophic rey and it 
was concluded that some other route(s) must be of major impor- 
tance. 


55146 Artificial organs and transplantation. Kolff, W.J. (Univ. 
om Salt Lake City). Transplant. Proc.; 9: No. 1, liii-lxiii(Mar 

From 6. international congress of the Transplantation Society 
proceedings; New b> ek ny. USA Ame 1976). 

The status of development of artificial organs in 1977 is 
reviewed. A small, wearable Eeeneoonenns artificial kidney 
weighing about 8 Ib and using a hollow fiber dialyzer is described 
that has been proved effective for home dialysis of patients. Results 
of tests of the performance of artificial hearts in calves, improve- 
ments in the development of artificial arms, and preliminary results 
in development of artificial eyes and artificial ears are reported. (CH) 


55147 Reversal of diabetes by fetal rat pancreas. I. 
ag ie pancreas frozen to -196°C. Kemp, 
; Mazur, P.; Mullen, Y.; Miller, R.H.; Clark, W.; ean 2. 
(Cniv of of California, Los Angeles). Transplant. Proc.; 9: No. 1, 325- 
— . international congress of the Transplantation Society 
proceedings; New York, NY, USA (22 Aug 1976). 
Pancreatic rudimen' ts from fetal rate were frozen and held at - 
196°C for appronimately'9 t0 13 weeks and then transplanted into 
animals. In all cases the transplanted tissues became well 
vascularized within three to five days and showed significant in- 
creases in both area and mass within eleven days. Insulin synthesis in 
the cryopreserved tissues was demonstrated by ability to 
reverse experimental diabetes in four rats. (CH) 


55148 Decreased surface charge and accelerated senescence of 
oat Seed oolte Siiering aumenitiens wentment, Landaw, S.A.; 
Tenforde, T. > Dhow niv. of California, Berkeley) J. Lob 
Clin. Med.; 89: No. 3, 81-591 1977). 

Female LAF; mice were ee aie on sepetin’ tajeations 
of V. cholerae N’ase and the RBC surface 
ei andl agen wan bance: teaeovenetahntien of ene 


ERA VOL. 2, NO. 22 


caused a rapid decrease in RBC surface charge of approximately 14 
percent, and survival of such treated cells was reduced by a 
mately one fifth by virtue of an acceleration of senescence. 

RBC’'s were treated in vitro with N’ase, a comparable (14 to 17 

it) reduction in surface charge was seen. Such cells, when 

injected into intact mice, showed a similar acceleration of senes- 
cence. When N’ase was injected intravenously into splenectomized 
mice, RBC survival was similar to that of proved Intravenous 
injection of N’ase 1 hour before injection of labeled RBC’s did not 
alter RBC survival nor did it accelerate the clearance of carbon 
particles by the RES. These results indicate that N’ase accelerates 
senescence in treated mouse erythrocytes by acting on the RBC’s 
and not by activating the RES. Absence of this effect in splenecto- 
mized mice inplicates the spleen as the sensor of the induced alter- 
ations in surface charge. These results and those recently reported 
for treated RBC’s in the dog, rat, rabbit, and man suggest that at 
least a portion of the phenomenon of RBC senescence may be 
related to the loss of RBC surface charge. 


TRACER TECHNIQUES 


55149 Squamous cell differentiation in a clonal teratocarcinoma 
cell line. Swartzendruber, D.E. (Los Alamos Scientific Lab., NM). 
Differentiation; 7: 7-12(1976). 

Several clonal teratocarcinoma cell lines restricted to squa- 
mous cell differentiation have been established from a subculture of 
totipotential murine teratocarcinoma stem cells. These lines contain a 
continuum of cell types from less differentiated precursor cells to 
differentiated squamous cells. In contrast to their highly malignant 
progenitors, these cells are nontumorigenic. Chromosomally, the 
cells are near-tetraploid, and their DNA distributions are tetraploid. 
These cell lines may prove useful in the study of normal squamous 
cell differentiation and also will be important in studies concerning 
the conversion of malignant cells to non-malignant progeny. 


55150 Divalent cation ionophore A23187: a potent protein synthe- 
sis inhibitor. Bottenstein, J.E.; de Vellis, J. (Univ. of California, Los 
Angeles). Biochem. Biophys. Res. Commun.; 73: No. 2, 486-493(1976). 

Divalent cation ionophore A23187 has a potent inhibitory 
effect on protein synthesis in the C6 rat glioma cell line. Treatment 
with 4 4M A23187 resulted in 93% inhibition of [1-'*C}leucine label 
incorporation into proteins and a 61% increase in free pool labeling. 
Total RNA synthesis was not affected. Extracellular ionic calcium 
Or magnesium are not required for these changes to occur. There- 
fore, these effects of A23187 may be a direct effect on protein 
synthesis or may result from release of internal stores of divalent 
cations. By comparison, ionophore X537A (4 uM) has only a slight 
inhibitory effect on protein synthesis. 


55151 Excretion of dissolved organic carbon by eelgrass (Zostera 
marina) and its epiphytes. Penhale, P.A. (Atlantic Estuarine Fisheries 
Center, Beaufort, NC); Smith, W.O. Jr. Limnol. Oceanogr.; 22: No. 3, 
400-407(May 1977). 

The release of dissolved organic carbon (DOC) by eelgrass 
(Zostera marina) and its epiphytic community was examined in a 
shallow estuarine system near Beaufort, North Carolina. Excretion 
by eelgrass alone, by ——— alone, and by heavily epiphytized 
eelgrass was determined by radiocarbon techniques using carbon 14. 
The percent of total photosynthate excreted was small in all cases: 
0.9 percent for heavily colonized plants, 1.5 percent for Zostera 
alone, and 2.0 percent for the epiphytic community. The amount 
released by the eelgrass and epiphytes was proportional to the total 
amount of carbon fixed. Excretion rates in dark were much 
lower than in the light. The rate of excretion increased after the 
plant underwent desiccation. The annual primary production and 
DOC excretion by phytoplankton, cordgrass (Spartina alterniflora), 
and the eelgrass community was estimated: 47 percent of the total 
annual primary production and 14 percent of the total 
material was contributed by eelgrass and its epiphytes. Thus the 
eelgrass and epiphytes can play an important role in carbon cycling 
in estuarine systems. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 55052, 55124 


55152 Seen eae eins aedn anak ie oa 
ing plant root system. Claassen, N.; Barber, S.A. (Purdue Univ. 
Lafayette, IN). See 2: 68: 961 -964(1976). 
Mathematical models of nutrient uptake by plan 
Oe ee ee oe eee 8 
nutrient flux to plant roots. The objective of t 
ee ee es Gatien 
of nutrient uptake by plant roots growing in 
model experimentally. The sl and plant factors sed 
measured i nu 
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for flux by mass flow and diffusion to the root was patterned after 
that of Nye and Marriott. The absorption kinetics of the root were 
assumed to follow Michaelis-Menten kinetics. The Nye-Marriott 
model gives the nutrient concentration at the root with time. From 
this accumulated uptake per cm* of root surface with time was 
calculated. Rate of root growth was assumed exponential for the 
growth of the young plant. Uptake per cm? of root with time was 
combined mathematically with rate of root growth to get total 
uptake with time by the plant. The present pro; assumes root 
hairs do not affect uptake and that roots do not compete for 
nutrients. A computer program was written for solution of the 
mathematical model. The factors required in the model from the soil 
are: effective average diffusion coefficient, initial nutrient concentra- 
tion in solution, and buffering capacity. For the plant they are: the 
relation between nutrient concentration in solution and net influx 
into the root, water influx, root radius, initial root length, and rate of 
root growth. The model should be useful for investigating the 
principles of nutrient absorption by plant roots from soil which can 
be used for developing more efficient systems of fertilizer applica- 
tion. 


55153 Scheme for sampling inorganic nitrogen in forest soils. 
Northup, M.L.; MacCormick, A.J.A.; Boyle, J.R. (Univ. of Wiscon- 
sin, Madison). Commun. Soil Sci. Plant Anal; 8: No. 4, 289-296(1977). 

An efficient sampling scheme for evaluating seasonal changes 
of inorganic nitrogen in a forest soil was designed. It was based on 
variances of ammonium- and nitrate-nitrogen estimated from core 
samples from each of three horizons (Al, A2, Bl) taken from 8 
randomly selected sites in a three-hectare study area. The scheme 
adopted was: At each sampling time a single composite sample for 
each horizon was made using 15 cores from randomly-selected 
locations; duplicate subsamples from each composite were analyzed 
for ammonium- and nitrate-nitrogen. 


55154 Effects of ingested soil on ration utilization by dairy cows. 
Miller, J.K.; Madsen, F.C.; Swanson, E.W. (Comparative Animal 
Research Lab., Oak Ridge, TN). J. Dairy Sci; 60: No. 4, 618- 
622(Apr 1977). 

Six nonpregnant, nonlactating Holstein cows were fed 3.6 kg 
concentrate, hay ad libitum, and 0, 450, or 900 g red clay subsoil 
daily in two 3 x 3 Latin squares. Effects of added soil on apparent 
digestibility were increases of 20 and 19% for ether extract, de- 
creases of 5 and 9% for dry matter and 2 and 6% for protein, and no 
effect for organic matter, crude fiber, nitrogen-free extract, and 
combustible energy. Apparent absorption of potassium was reduced 
12 and 25% by increasing soil intake, but absorptions of magnesium, 
calcium, and phosphorus were not altered. These results indicate 
that amounts of soil which are likely to be consumed under normal 
and sparse ing would not have an important effect on utilization 
of most major dietary nutrients. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON CELLS 


55155 Mechanisms of laser damage to Chlorella cells. Gavrilov, 
A.G.; Piskunkova, N.F.; Rubin, L.B. (M. V. Lomonosov State 
University, Moscow). Sov. J. Quant. Electron. (Engl. Transli.); 7: No. 
4, 422-424(Apr 1977). 

A study was made of the interaction of laser radiation with 
Chlorella microalgae cells. The cell damage was found to be a 
function of the laser wavelength and power, and of the temperature 
of the cell suspension during irradiation. Possible damage mecha- 
nisms were considered, var he local nareng ue to absorption of 
ruby laser radiation by intracell pigments w energy migration 
processes were saturated, heating-induced breaking of molecular 
bonds, and subsequent denaturation of biological membranes. These 
hypotheses were confirmed by spectrometric and pyrometric mea- 
surements. 


RADIATION EFFECTS ON ANIMALS 


MAN 


55156 (AD-A—038872) Nuclear emulsion measurements of the 
dose contribution from tissue disin stars on the apollo-soyuz 
mission. Technical report No. 2, Jul 76—Mar 77. Schaefer, H.J. 
(West Florida Univ., Pensacola (USA)). 15 Mar 1977. Contract 
N00014-76-C-0544. 15p. NTIS PCA02/MF AOl1. 
Analysis of the prong number distribution of a population of 
a in nuclear emulsion allows a quantitative estimate 
of the of stars originating in the gelatin matrix and thereby 
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an assessment of the tissue-equivalent dose from stars. 
prong-counted in two 100 micron Ilford K.2 emi 

dosimeter of the Dockin; Nahe. mn 

tissue star dose of 7.8 or 45 millirem. Since star- 
neutrons do not leave visible prongs in emulsion, their dose 

tion is not included. Nuclear theory as well as earlier measurements 
of galactic radiation in the Earth's atmosphere indicate that the dose 
equivalent from neutrons is about equal to the one from all ionizing 
secondaries from stars. This would set the total tissue star dose for 
Apollo-Soyuz at approximately 90 millirem. (Author) 


55157 aut ce pee +s agent ewear: preliminary 
results from colorfastness testing. ae sane t Sul “75 —Jun 16. 
Fodor, W.J. (School of Aerospace Medicine, Brooks AFB, Tex. 
(USA)). Dec 1976. 14p. (SAM-TR—76-45). NTIS PCA02/MF AOI. 

Original contains color plates: All DDC and NTIS reproduc- 
tions will be in black and white. 

Samples of selected laser-protection eyewear were tested for 
a 3-month period in the colorfastness part of the USAFSAM Laser- 
Protection Eyewear Evaluation Program. Results included some 
moderate to severe — in optical hag (OD), measured by a 
laser OD system, as well as changes in haze and refraction. Some 
protection devices underwent severe structural changes as a result of 
testing. A follow-on study to determine an appropriate revised cutoff 
for colorfastness testing is briefly described. 


55158 Efficacy of prophylactic irradiation in altering renal allo- 
graft survival. Faber, R.; Johnson, H.K.; Braren, H.V.; Richie, R.E. 
(Vanderbilt Univ., Nashville). Proc. Clin. Dial. Transplant Forum; 4: 
135-137(1974). 

Renal allograft rejection is a complex phenomenon involving 
both cell-mediated and humoral antibody responses. Most transplant 
programs have used a combination of therapeutic modalites to 
combat the immune system in an attempt to prolong both 
and patient survival. Corticosteroids (methylprednisolone (Solu- 
Medrol) and — and azathio ae (Imuran) are widely ac- 
cepted as uppressive drugs; however, both are non: 
and have the disadvantage of compromising the recipients’ defense 
mechanisms. Nevertheless, these drugs have proved to be essential to 
the success of renal transplantation and they are routinely used while 
the efficacy of other modalities continues to be evaluated. We could 
find no reports of a prospective study to evaluate the efficacy of 
prophylactic irradiation in the complex therapeutic situation of renal 
transplantation with the only variable being the administration of 
local graft irradiation. The purpose of this study was to evaluate 
prophylactic graft irradiation for its effectiveness in preventing graft 
rejection in conjunction with Imuran and corticosteroids. 


55159 Irradiation and thyroid carcinoma: legacy and controversy. 
Frohman, L.A. (Michael Reese Medical Center, Chicago) J. Chronic 
Dis.; 29: No. 10, 609-612(Oct 1976). 

Some topics discussed are as follows: thyroid carcinoma in 
populations exposed to thermonuclear fallout in Japan and the 
Marshallese Islands; high frequency of prior head and neck irradia- 
tion in patients with thyroid carcinoma; nodular thyroid —s in 
patients following radiotherapy of tonsils and a 
region; use of plasma thyroglobulin level and /sup -pertech- 
netate for detecting th carcinoma; analysis of risk factors and 
prediction of future occurrence of tumors; surgical procedures for 
thyroid carcinomas; and the role of thyroxine suppressive therapy. 
(HLW) 





55160 Total-body irradiation and marrow transplantation. Sto: 
R. (Univ. of Washington, Seattle). Transplant. Proc.; 9: No. 1, nits 
1119(Mar 1977). 

From 6. international congress of the Transplantation Society 
proceedings; New York, NY, USA (22 Aug a 

Data are reviewed from a number of on patients with 
hematologic malignancies treated with transplanted bone marrow 
cells following total-body irradiation. The fact that increasing num- 
bers of disease-free marrow graft recipients ar 
irradiation have survived for years indicates the fe ity of the 
treatment, especially since the patients had reached the terminal 
phase of their leukemia at the time of grafting. (CH) 


INVERTEBRATES 


phe ee ee ae nn Dae tie, ieee eee 
the laboratory. Nilakhe, S.S. (Louisiana State Univ., Baton R: 1996) 
Earle, N.W. J. Econ. Entomol.; 69: No. 4, 459-461(16 Aug 1976). 
Male Anthonomus Boheman, treated with a combina- 
tion of y irradiation and pa in the diet, mated ca. one-half as 
often as untreated males when paired ig an a — — — 
females/day. Examination of spermathecae showed 
mated to treated males contained an av 
sperm as females mated to untreated males. 
mathecal filling and mating frequency, treated males transferred only 
ca. '/e as much sperm as untreated males. When paired with females 
ienmnediataly after trontencnt, treated munies insensinated ta svenage of 


e of ca. " P much 
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18.3 female before aspermia occurred; however, when treated males 
were first held without females for 10 days, they were capable of 
inseminating an average of only 4.1 females. 


55162 Inherited sterility in progeny of irradiated male sugarcane 
borers. Sanford, J.W. . of Agricultural, Houma, LA). J. Econ. 
Entomol.; 69: No. 4, 456-4 8(16 Aug ne die 

When male Diatraea saccharalis (F.) were irradiated with 5, 
10, or 15 krad of irradiation (cobalt 60) and crossed with unirradiat- 
ed females, fertility and wre | showed a dose-dependent reduc- 
tion with i heer tel progeny of these crosses was 
more sterile than irradiated male parents. When the dose to the 
P; male was 10 or 15 krad, the fecundity of the F; ‘vty anf was 
significantly reduced. Both normal females crossed with irradiated 
P, males and the F; male progeny showed an increased frequency of 
mating. F: progeny had longer development time when the P; male 
was treated with 10 or 15 krad. F; progeny mortality and sex ratio 
showed a dose dependent response, with each increasing as the dose 


to the P, male increased. 

55163 Embryonic in house fly eggs fertilized with 
genetically deficient sperm. LaChance, L.E.; Richard R.D.; Johnson, 
O.A.; Belich, C. ———- Research Service, Fargo, ND). Genet- 
ics; 86: No. 2, 377-388(Jun 1977). 

In house flies, Musca domestica L., eggs fertilized with sperm 
that have chromosome deficiencies and dup ications do not hatch, 
but pny ay stage where a fully differentiated, prehatch larva is 
formed. Fi different chromosome translocations involving most 
of the 10 arms of the 5 autosomes were studied by crossing male 
translocation heterozygotes to normal females. Egg hatch was re- 
duced to 36 to 66% ing on the translocation used. Eggs that 
did not hatch after 24 hours were fixed, stained, and examined for 
stage of development. Several translocations involving the right arm 
of chromosome 4 indicate that the region closest to the centromere 
contains genes that affect the process of syngamy or early cleavage 
divisions, but do not reduce the ability of the sperm to complete for 
egg fertilization. Approximately 70% of the autosomal genes can be 
absent from sperm (not simultaneously but in different crosses) 
without inhibiting embryonic development. 


55164 Experimental population genetics of meiotic drive systems. 
I. Pseudo-Y chromosomal drive as a means of eliminating cage popula- 
tions of melanogaster. Lyttle, T.W. (Univ. of Wi Wisconsin, 
ae Genetics; 86: No. 2, 413-445(Jun 1977). 

The experimental population genetics of Y-chromosome drive 
in Drosophila melanogaster is approximated by studying the behav- 
ior of T(Y;2),SD lines. These exhibit “pseudo-Y” drive through the 
effective coupling of the Y chromosome to the second chromosome 
meiotic drive locus, segregation distorter (SD). T(Y;2),SD males 
consequently produce only male offspring. When such lines are 
allowed to compete against structurally normal SD + flies in popula- 
tion cages, T(Y;2),SD males increase in frequency according to the 
dynamics of a simple haploid selection model until the cage popula- 
tion is eliminated as a result of a deficiency in the number of adult 
females. Cage population extinction generally occurs within about 
seven generations. 


PEST CONTROL 
REFER ALSO TO CITATION(S) 55161, 55162 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 55030 


55165 (CONF-760992—17) Model for the induction of bone 
cancer by **Ra. , P.G.; Marshall, J.H. (Argonne National 
Lab., _ (USA)). 1976. Contract W-31-109-ENG-38. 14p. Dep. 
NTIS, PC A02/MF A 
From 2. poten ol symposium on biological effects of Ra- 
224; Neuherberg/Muenchen, German, Federal Republic of (F.R. 
Germany) (2 (20 Sep 1976). 
thematical model for the transformation of normal en- 


224Ra. The model postulates that a normal 

bone surface is transformed into a malignant cell by three consecu- 

tive events. The first two events are the initiation events. The 
to the absorbed 


by the third event, the promotion 
ili Of this last event is to the rate of 

but i it of the radiation dose. In competi- 
tion with these transforming events is the killing of any endosteal 
cell by a irradiation. Killing is balanced by t of killed 
endosteal cells by normal stem cells. This model provides the 
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following interesting predictions for the human ***Ra cases: after the 

of Wis Gat unex sete Guaeeiens tially at a rate 
proportional to the bone turnover rate; for exposure to the same 
dose the model predicts an increased number of tumors for protract- 
ed exposure (i.e., exposure at a lower dose rate). Implications of this 
model for the therapy of ankylosing spondylitis are discussed. Statis- 
tical procedures are — for comparison of this theoretical 
mode with the existing data on the induction of osteosarcomas by 

Ra in man. 


NUCLIDE KINETICS AND TOXICOLOGY 


ANIMALS 


Absorption, excretion, and tissue deposition of titanium in 
sheep. Miller, J.K.; Madsen, F.C.; Hansard, S.L. (Comparative 
Animal Research Lab., Oak Ridge, TN). J. Dairy Sci.; 59: 2008- 
2010(Nov 1976). 

Titanium metabolism was measured in three 18 kg lambs each 
fed 450 g chopped hay daily. Two of the lambs were dosed orally 
and one intravenously with 3 Ci titanium-44 each. Clearance of the 
intravenous dose was extremely slow; after oral administration, 
however, no titanium-44 was detected in blood plasma for 48 h. 
Over 96% of the oral dose was recovered in feces and digestive tract 
contents. Titanium-44 absorption, estimated from total carcass re- 
covery and by comparison of concentrations in internal organs of 
orally and intravenously dosed lambs, was less than .5%. Fecal 
titanium could be a satisfactory index of soil ingestion by grazing 
ruminants. 


THERMAL EFFECTS 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 55140 


55167 Multiplication rate of amoebae related to the cultivation 
temperature. Sopina, V.A. (Inst. of Cytology, Leningrad). J. Therm. 
Biol.; 1: No. 4, 199-204(Oct 1976). 

The cultivation temperature-dependent rate of multiplication 
in amoebae was studied using three strains of Amoeba proteus and 
another amoeba strain of unknown specific and generic position. The 
multiplication rates are characterized by optima that vary with 
strains. The temperature-induced changes in the multiplication rate 
of a given strain are non-hereditary; they are common modifications. 
Hereditary interstrain differences in the multiplication rate have also 
been shown at constant temperatures. The range of modificational 
changes with increase or decrease of cultivation tem: ture appears 
to be greater than interstrain differences in multiplication rate. 


55168 Temperature effects on BOD stoichiometry and oxygen 
uptake rate. Flegal, T.M. (Brown and Caldwell Consulting Engi- 
neers, Walnut Creek, CA); Schroeder, E.D. J. Water Pollut. Control 
Fed.; 48: No. 12, 2700-2707(Dec 1976). 

A respirometric study was conducted to determine the effect 
of incubation temperature on oxygen ae rate and stoichiometry 
of the plateau in uptake rate representing end of primary substrate 
conversion to dioxide and cells. Typical curves with clearly 
discernible plateaus were obtained. Plateau stoichiometry ~4 
is not ly affected by changes in temperature up to 37°C; th 
when Sis putees & Gied a0 2 soloenes pele te tis Glee 
oxygen demand test, perature incubation usually is not 
necessary. The ems u value for glutamic acid (0.398 mg oxygen/ 
mg) was very c to values reported elsewhere. Shorter run times 
to the plateau resulted from 





increasing temperatures. 
INVERTEBRATES 


55169 Heat death in the crayfish pallipes: 
thermal inactivation of muscle ATPases in warm and 
cold adapted animals. Gladwell, R.T. (Univ. of Reading, Eng.). J. 
Therm. _ 1: No. 2, 95-100(Jan 1976). 

The thermal sensitivity of the membrane-bound Mg* and 
Na* + K* + Mg*® ATPases from the abdominal flexor muscles of 
10 and 25°C acclimated animals was investigated. The Mg* ATPase 
was inactivated by milder heat treatments than the Na + K* + 
Mg* ATPase. The effect of high lethal tem 


perature acclimation. The 
scusitivity of the Mg" ATPase with the acclimation temperseure of 
the whole animal was correlated with the survival times of 10 
25°C acclimated animals. The K/sub m/ and V/sub max/ 
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ATPases was investigated and the K/sub m/ of both enzymes was 
found to decrease with acclimation of the whole animal to lower 
temperatures, so that enzyme/substrate affinity increased with cold 
acclimation. It was concluded that the inactivation of the muscle 
Mg* ATPase was the primary lesion of heat death in the crayfish, 
and that the changes in the kinetic properties of the ATPases were 
an ae mechanism in the process of physiological temperature 
acclimation. 


55170 Heat death in crayfish Austropotamobius pallipes: ion 
movements and their effects on excitable tissues during heat death. 
Gladwell, R.T. (Univ. of Reading, Eng.); Bowler, K.; Duncan, C.J. 
J. Therm. Biol.; 1: No. 2, 79-94(Jan 1976). 

Resistance acclimation been demonstrated in the crayfish 
Austropotamobius pallipes. Analysis of muscle, hemolymph and 
environment showed that dramatic changes occurred in the Na* and 
K* concentrations in all three compartments during exposure to high 
lethal temperatures. Ions tended to move along their electrochemical 
—-. Results indicate that death is related to a rise in hemo- 
ymph K* concentration, no relationship between Na* concentration 
and heat death was ae aa to high lethal temperatures 
cause an increase in sarcole: conductivity. Concomitant with 
this is a fall in resting potential of the muscle fibers, the time-course 
of which is dependent upon the previous thermal history of the 
animal. Muscle fiber resting potential of “heat dead” crayfish was 
found to be normal when measured in “normal” saline and at room 
temperature. Spontaneous activity of the CNS was relatively unaf- 
fected by exposure to high lethal temperatures, with a Qio of 1.3. 
Raising the extracellular K* concentrations to levels observed in 
animals at the time of heat death caused a massive increase in 
activity. A sequence of events occurring during heat death is pro- 
posed and the implications of this to the possible mechanisms in- 
volved in thermal acclimation are discussed. 


55171 Influence of acclimation and determination temperature on 
the oxygen consumption of the brain in two species of anurans. 
Lascano, E.C.; Depaoli, J.R.; Segura, E.T. (National Medical Acad- 
emy, Buenos Aires). J. Therm. Biol; 1: No. 4, 209-212(Oct_ 1976). 

The effects of sudden changes by increasing or decreasing the 
measurement temperature on the oxygen consumption of the brains 
of Bufo arenarum and Leptodactylus ocellatus were determined. The 
experiments were carried at in vitro at temperatures which ranged 
from 4 to 37°C. The brain was oxygenated and stabilized for 20 min 
at each of the temperatures to which it was subjected before oxygen 
consumption measurements were made. A theoretical curve repre- 
senting the variation of oxygen consumption with temperature was 
calculated according to the following exponential relationship; for 
Leptodactylus ocellatus y = 0.408 x 1.07/sup x/ and for Bufo 
arenarum y = 0.389 x 1.065/sup x/. These results were compared 
with the brain oxygen consumption of animals acclimated to differ- 
ent temperatures, whose oxygen consumption was measured at a 
fixed temperature. Only Leptodactylus ocellatus had a significantly 
lower oxygen consumption in a high range of temperatures, indicat- 
ing thermal compensation, probably to save metabolic reserves. No 
deterioration of the brain tissue was observed, as several passages 
from high to low temperatures in the range of 20 to 30°C, showed a 
reversible oxygen consumption in acclimated and non-acclimated 
Bufo arenarum and Leptodactylus ocellatus. 


55172 Ecophysiology of some marine nematodes from Bermuda: 
seasonal aspects. Wieser, W. (Univ., Innsbruck); Schiemer, F. J. Exp. 
Mar. Biol. Ecol.; 26: No. 1, 97-106(Jan 1977). 

In the winter of 1976 the horizontal and vertical distribution, 
temperature tolerance, and oxygen consumption at three experimen- 
tal temperatures were determined for several species of nematodes 
inhabiting a low-energy beach in Bermuda. The results are compared 
with those of previous summer investigations carried out on the 
same beach. The three most abundant species of nematodes on the 
beach, Steineria sterreri Ott, Trefusia schiemeri Ott and Theristus 
floridanus Wieser and Hopper show distinct patterns of distribution 
as well as distinct survival-time curves when upper lethal tempera- 
ture is plotted against exposure time. No seasonal resistance adapta- 
tion to high temperature occurs in Steineria sterreri and Trefusia 
schiemeri, the two species for which comparative summer data are 
available. Theristus erectus, which dominated the flat in summer, is 
much more heat tolerant than T. floridanus which replaced it in 
winter. Oxygen consumption at 15°C is twice as high in T. flori- 
danus as in Trefusia schiemeri, whereas at 22° and 30°C both species 
consume approximately the same amount of oxygen. T. schiemeri is 
capable of seasonal adaptation of Q/sub O/2 inasmuch as it consumes 
just about as much oxygen in winter at 22°C as in summer at 30°C. 
The seasonal data support the suggestion that on a subtropical low- 
energy beach the metabolic capacities of many meiofauna species are 
closely adjusted to the micro-environment in which they live. 


§5173 Effect of photoperiod on diapause induction, and tempera- 
ture on diapause termination in embryos of Aedes campestris Dyar and 
Knab (Diptera: Culicidae). Tauthong, P.; Brust, R.A. (Univ. of Mani- 
toba, Winnipeg). Can. J. Zool.; 55: No. 1, 129-134(Jan 1977). 
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Populations of Aedes campestris from Manitoba and Sas- 
katchewan were found to be either multivoltine or univoltine de- 
pending upon the geographical region from which the adults were 
collected. Three southern populations (from 49 to 52°N) were found 
to be totally multivoltine, whereas a northern pepicee (58°N) was 
found to be partially (36 percent) univoltine. latter fraction was 
designated as univoltine because the eggs entered an obligatory 
diapause after oviposition. When univoltine eggs were placed at 
30°C for a period of 10 days, 59 t of the eggs hatched when 
subjected to a hatching stimulus. Facultative dis was induced in 
eggs of multivoltine populations of A. campestris, by subjecting fully 
embryonated oggs to photoperiods of less than 14 h per day. For 
example, after 30 days at 8 h light:16 h dark 73 percent of the eggs 
entered diapause. 


55174 Effect of temperature on the development and survival of 
two populations of Aedes campestris Dyar and Knab Culici- 
dae). Tauthong, P.; Brust, T.A. (Univ. of Manitoba, Winnipeg). Can. 
J. Zool.; 55: No. 1, 135-137(Jan 1977). 

Larvae of A. campestris from Saskatoon, Saskatchewan, and 
Churchill, Manitoba, were reared at constant temperatures of 15, 20, 
23, 25, and 27°C. Larvae of both Dees yrs failed to complete their 
development to adults at 15°C, although development to third- and 
fourth-instar larvae did occur and survival at this temperature was 
greatest in the population from Saskatoon. The optimum devel 
mental temperature for both populations was found to be 23°C. 
development rate and the survival rate was higher in the Churchill 
population at temperatures above 20°C. At 15°C, contrary to what 
would be expected, survival of larvae was much greater in the more 
southern (Saskatoon) population. 


VERTEBRATES 


55175 Mathematical biothermal model of the California sea lion. 
Luecke, R.H.; Natarajan, V.; South, F.E. (Univ. of Missouri, Colum- 
bia). J. Therm. Biol.; 1: No. 1, 35-45(Oct 1975). 

The thermal behavior of the California sea lion is modeled by 
a set of seventeen simultaneous partial differential equations. Nu- 
merical solution of these equations yields temperature profiles in the 
sea lion that closely reproduce experimental data obtained with the 
animals at rest in air. The model predicts that exercise is necessary to 
maintain body temperature while immersed in very cold water (0°C) 
but that very efficient heat conservation occurs — diving be- 
cause of bradycardia, limited circulation, and absence of respiration. 


55176 Effects of photoperiod-temperature regimes on pituitary 
gonadotrophs, pituitary gonadotropin potency, and hypothalamic gona- 
dotropin releasing activity in the teleost Notemigonus de 
Viaming, V.L.; Vodicnik, M.J. (Marquette Univ., Milwaukee). J. 
Therm. Biol.; 1: No. 2, 119-125(Jan 1976), ; 

The effects of various photoperiod-temperature regimes on 
gonadal activity, hypothalamic gonadotropin releasing activity, pitu- 
itary gonadotropin potency and pituitary gonadotrophs were exam- 
ined in the teleost, Notemigonus crysoleucas. In fish maintained on a 
long photoperiod-high temperature regime final gonadal maturation 
occurs. Under these conditions by hypothalamic gonadotropin re- 
leasing activity is high, stainable gonadotrophs make up a low 
percentage of pituitary area and pituitary se potency is 
relatively low. Gonadotrophs make up a relatively large area of the 
pituitary and adenohypophyseal gonadotropin activity is high in fish 
exposed to long photophotoperiod-low temperature — Long 
photoperiod-low temperature regimes do not stimulate gonadal 
maturation. Short photoperiod-high temperature conditions retard 
gonadal development or cause gonadal regression in Notemigonus. 
The area of the pituitary occupied by gonadotrophs and hypotha- 
lamic gonadotropin releasing activity are low in fish exposed to 
these conditions. Pituitary gonadotropin potency, however, is rela- 
tively high in fish maintained on short photoperiod-high temperature 
regimes. Gonadotrophs were infrequent in the pituitary and pituitary 
gonadotropin potency was low in animals maintained on short 
photoperiod-low temperature regimes. These conditions do not pro- 
mote the final stages of gonadal maturation in Notemigonus. Light 
intensities of below 151x are insufficient to induce spawning in 
Notemigonus. Light intensities above 151x increase the incidence of 
spawning. 


55177 Variation in myelin lipid composition induced by change in 
environmental temperature of goldfish (Carassius auratus L.). Selivon- 
chick, D.P.; Roots, B.I. (Univ. of Toronto, Mississauga, Ont.). J. 
Therm. Biol.; 1: No. 3, 131-135(Apr 1976). 

Goldfish (Carassius auratus L.) were acclimated to 5, 15, and 
30°C, and the lipid and protein composition of brain and spinal cord 
myelin was determined. Goldfish myelin contains less lipid, 
but more protein and phospholipid than mammalian and bird myelin. 
Phosphatidyl choline was the predominant holipid in both 
brain and spinal cord myelin. Fish myelin wed a iter 
plasmalogen content with an average ethanolamine p logen/ 
total phosphatidyl ethanolamine ratio of 0.84. Total brain and myelin 
lipids, with the exception of plasmalogens, showed a resistance to 
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card saydiin poottin end phonpholipite wore not dbearved. I 
m protein Pp were not t 
py teaet temperature acclimation in ilotherms may be 
ced 0 teal tthe tilly of moubune alte ility. 
of salamanders. 


55178 Role of fatigue in temperature resistance of 
F.H. (Cornell Univ., Ithaca, NY). J. Therm. 


M.; 

Biol.; 1: um. 3, 163-167(Apr 1976). 
€ measured temperature resistance and lactic acid produc- 
tion of Notophthamus viridescens and Plethodon cinerus acclimated 
—— for the Loss of Righting 
Response lethodon are heated and contrib- 
tet to the LRR of No hthalmus efts. LRR is purely a manifesta- 
tion of incapacitation by high temperature in Notophthalmus adults. 
The Critical Thermal Maximum (CTM) is solely a product of 
temperature incapacitation in all three forms. The si ceendued wan Sor 
temperature resistance should be expanded to include tests of fatigue. 


55179 Perception of abrupt temperature decrease by restrained 
skipjack tuna, Katsuwonus Dizon, A.E.; Byles, T.C.; Ste- 
vens, E.D. (NOAA, Honolulu, Hawaii). J. J. Therm. Biol; 1: No. 3, 


185-187(Apr 1976). 
elveasinn temperature stimuli produced responses and 


threshold similar to those produced by increasing temperature stim- 
uli in a previous study with skipjack tuna. Katsuwonus pelamis. 
Restrained skipjack tuna signaled by deceleration of heart rate that 
they could perceive abrupt temperature decreases (0.5°C/sec) as 
small as 1 to 2°C. Temperature stimulation of the oral-branchial 
cavity was more effective in eliciting responses than stimulation of 
the dorsal, anterior quadrant of the body surface. 


55180 Temperature tolerance and preference of immature channel 
catfish (Ictalurus punctatus). Cheetham, J.L.; reg ae Jr.; 
C.L.; Smith, M.H. (Savannah River Ecology oa ech 
Contract ae BEOS-1 et. Copeia; No. 3, 609-612000 aan 1976. 
Objectives of the a were (1) to estimate the tem- 
perature tolerance and preference of channel catfish acclimated at 
six different temperatures and (2) to investigate relationships among 
temperature tolerance, temperature preference and acclimation tem- 
perature. In the thermal gradient the fish consistently chose tempera- 
tures higher than their acclimation temperature if they were accli- 
mated at 12, 16, 20, or 24°C, and a lower temperature when 
acclimated at 28 and 32°C. This suggests that the fish were selecting 
optimum temperatures of 28 to 30°C. Results also demonstrated a 
strong relationship between thermal tolerance, thermal preference 
and acclimation temperature. (CUJ) 


pa Effects of high temperature and low calcium on neuromus- 
cular transmission in frog. White, R. (Univ. of Illinois, Urbana). J. 
Therm. Biol.; 1: No. 4, 227-232(Oct 1976). 

The neuromuscular junction of the frog cutaneous pectoris 
was more readily blocked by heat than were either the motor nerve 
or the muscle. Neuromuscular heat block occurred at 36°C for 
preparations bathed in 1.0 or 0.5 mM Ca** and at 33°C for prepara- 
tions bathed in “calcium free” Ringer. Heat block at 36°C did not 
involve cessation of mepp’s whereas beyond the temperature of heat 
block in 0.0 mM Ca* no mepp’s occurred. Increasing temperature 
caused a a Se = ae ere See See 
ary 8 to iontop! y app! acetylc’ in- 

— 4 from above indicate that the effects of heat are 
greater on the presynaptic endings and that there is an intracellular 
store of Ca** which is depleted under conditions of zero external 
calcium and heat. Increasing temperature caused a logarithmic in- 
crease in mepp aay as a function of temperatures aon 20°C, 
and red um increased the constant in the exponential 
equation of mepp frequency increase. A model of the action of 
idetunbasiibes on congler entnedies in'goupened. 


55182 Involvement of brain 
tion of fish. Breer, H.; 
Biol; a ag 4, 233-235(Oct 1976). . . 
ganglioside pattern of goldfish brain was investigated 
4 n (acclimatization, acclimation) to different tempera- 
at lower ambient temperature causes a higher 
Seoiuien efotieetemeasdam ete tdi aa eae 


—. Behavioral and neuroamines in fish 
(Chromus chromus). Green, M.D.; Lomax, P. (Univ. of California, 

Les ). J. Therm. Biol.; 1: No. 4 237-240(Oct 1976). 
Po: temperature behav- 


gangliosides in temperature adapta- 
H. (Univ., Stuttgart). J. Therm. 


nicotinic, 

eee Sp Cee. Sine seme ee eat 
temperature by an action on Hi-receptors. brain 
catecholamines, with ewe 1 rea ed a, pane reg 
was not possible to distinguish between dopaminergic or noradrener- 
gic components of this response. 


55184 Effect of temperature on the concentration of plasma 
gonadotropine and spermatogenesis of the goldfish Carassius auratus. 
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Gillet, C.; Billard, R.; Breton, B. (Institut National de la Recherche 
A ique, Jouy-en-Josas, France). Can. J. Zool.; 55: No. 1, 242- 
245(Jan 1 


. (In French). 

trations of immunoreactive plasma gonadotropin (c- 
GtH) were measured for goldfish kept at conditions of tem 
held constant or increasing between 10 and 30°C, between February 
and July. At temperatures of 17°C or above the levels of plasma c- 
GtH were significantly (P < 0.005) higher during April and May 
than at 10°C. In April the yea concentration of c-GtH was 
maximum for fish held at 17°C or above and the minimum for fish 
held below 17°C, but in June the situation was reversed. A study of 
the gonads showed that spermatogenesis is faster at 17—24°C than 
at 10°C, but at 30°C spermatogenic activity was inhibited. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 53705 


55185 (COO—2874-13) Scientific base for sulfur oxide air pollu- 
tion — Goldstein, I.F. (Columbia Univ., New York (USA). 
Div. eg Pe 1976. Contract EY-76-S-02-2874. 22p. 
(CONF. 761 174—1). 


From Conference on ial oxides; Cleveland, Ohio, United 
States of America (USA) (19 Nov 1976). 

The main deficiencies in our existing scientific data base that 
make the formulation of air quality standards a difficult task are 
summarized. It is pointed out that there are a large number of 
pollutants in the air, most of which are not measured, many of which 
are not even identified, let alone tested for toxicity on animals. These 
pollutants interact in the atmosphere and in the body. Some of them 
act as co-factors for biological reactions; others have synergistic 
effects. Our measurements of pollutants are known to be of limited 
precision and accuracy: The representativeness of our measurements 
in terms of population exposures has not been adequately — 
ed. Suitable methods of controlling for other factors that migh 
confound the relationship between pollution and health, e's rs 
weather, urbanicity, demographic factors, etc., have not been ade- 
quately tested. 


55186 Analysis of biological materials for lead using atomic 
absorption spectroscopy. Coughtrey, P.J.; Martin, M.H. Chemosphere; 
5: No. 3, 183-186(1976). 

Atomic Absorption aaa (AAS) has been the 
method commonly used in studies on the distribution and toxicity of 
lead within the ecosystem. The method was c , rapid, efficient 
and assumed to lack interference effects. Levels o Pb, Zn, Cd and 
Cu were determined within certain com ts of ecosystems. AAS 
methods were tested for their accuracy in the analysis of lead within 
complex matrices including high levels of calcium. Solutions of 
calcium carbonate in solutions of lead within a 20% nitric acid 

i prepared so as to contain Pb : Ca ratios of 1 : 100 to 1: 
soy ,000. Analysis of these solutions showed that interference with the 
oa : - 


cussed. Any study of lead using AAS should be carefully designed to 
determine the effects of any interfering ions in the solutions under 
observation. (MU) 


CELLS 


55187 mechanism of 5-bromodeoxyuridine in Chinese 
hamster cells. Aebersold, P.M. (Univ. of California, Berkeley). 
Mutat. Res.; 36: No. 3, 357-362(Sep 1976). 

Resistance to 6-thioguanine was induced by 5-bromodeoxyur- 
idine (BUdR) in synchronous Chinese hamster cells. The yield of 
mutant colonies was not proportional to the amount of a 


triphosphate pool and mutant yield was 
pr he pat ped md ed rnglieend 
allosteric effect on the DNA synthesizing system which renders it 
more error prone. 


MICROORGANISMS 
55188 Changes in flora of soil fungi following oil waste applica- 


tion. Llanos, C. and U 
er, A. Olkos FINO. 3, 377. 380970. nn” eae 
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evenly distributed fungal flora. Utilization of crude oil and pure 
hydrocarbons by the dominating fungi was demonstrated in cuiture. 


PLANTS 
REFER ALSO TO CITATION(S) 55188 


55189 Volatilization of mercury by algae. Ben-Bassat, D.; 
Mayer, A.M. (Hebrew Univ. of Jerusalem). Physiol. Plant.; 33: No. 2, 
128-132(15 Feb 1975). 

e presence of Chlorella cells in a medium containing HgCh 
causes a rapid decrease of the mercury content in the algal suspen- 
sion. The rate of decrease depends on the inoculum concentration. 
The presence of Hg in the medium induces a lag in the growth, 
whose length depends on the initial concentration of Hg and of the 
inoculum. Binding and/or uptake of mercury by the cells is not 
dependent on temperature. The mercury content per cell declines 
somewhat at the time at which the culture resumes growth at a rate 
similar to that of the controls without mercury. 


55190 Activity changes in selected enzymes from soybean leaves 
following ozone exposure. Tingey, D.T.; Fites, R.C.; Wickliff, C. 
(Environmental Protection Agency, Corvallis, OR). Physiol. Plant.; 
33: No. 4, ety Apr 1975). 

Soybeans [Glycine max (L.) Merr.] were harvested at various 
time periods after a 2-h exposure to either 0 or 0.5 l/l ozone to 
determine the effects of ozone on selected enzymes. Carbohydrate 
metabolism was modified by a depression of glyceraldehyde 3- 
phosphate dehydrogenase and an activation of glucose 6-phosphate 
dehydrogenase. Ozone did not alter the levels of RNase, protease, 
acid phosphatase or esterase as might be expected if ozone enhanced 
leaf senescence. The activities of phenylalanine ammonia lyase, 
polyphenol oxidase and peroxidase were initially depressed and then 
stimulated following the ozone exposure. The reactions of soybeans 
to an acute ozone stress were more nearly akin to those elicited in 
response to other stresses than to the process of senescence. 


55191 Effects of SO2 on photosynthesis and nitrogen fixaticu. 
Haellgren, J.E.; Huss, K. (Univ. of Umea, Sweden). Physiol. Plant.; 
34: No. 2, 171-176(15 Jun tie 2 

Responses of photosynthesis and nitrogen fixation to NaHSOs 
(10-5 to 5 x 10-* were investigated in the lichen Stereocaulon 
paschale (L.) Fr. and the blue-green alga Anabaena cylindrica Lem- 
mermann. The treatments were performed in buffered media with 
varying pH (5.8 to 8.1) and light conditions (0 to 32 W x m~?). The 
activities of the intact organisms were investigated, under the same 
environmental conditions, with ™C liquid scintillation and acetylene 
reduction techniques respectively. The nitrogen fixation proved to 
be more susceptible than photosynthesis, in both organisms, and in 
all cases treatments at pH 5.8 were more inhibitory than at higher 
pH-values. Treatment with 5 x 10°* M NaHSO; at pH 5.8 caused no 
reduction of photosynthesis in S. paschale, while the inhibition of 
nitrogen fixation was 97%. For A. cylindrica the corresponding 
values were 40% and 75% respectively. Short-time treatments of A. 
cylindrica showed that the nitrogen fixation was more rapidly affect- 
ed than photosynthesis. The inhibition of nitrogenase activity and 
CO:-fixation was smaller in the dark and increased at higher light 
intensities. Both processes showed a good capacity for recovery 
after removal of the NaHSOs; solution. Also the clumping ability of 
A. cylindrica was disturbed by NaHSOs treatments. 


55192 Regional and local variations in heavy metal concentra- 
tions of bryophytes in the northeastern United States. Groet, S.S. 
(Univ. of Connecticut, Storrs). Oikos; 27: No. 3, 445-456(1976). 

Wide regional variations in the deposition of air-borne heavy 
metals in the northeastern USA were determined by analyzing 
Leucobryum glaucum (Hedw.) Angstr. ex Fr., and other mosses 
collected throughout the region for Pb, Cu, Cd, Cr, Ni, and Zn. 
Lead, Cu, Cr, and Ni concentrations were generally highest in the 
southern, more highly industrialized portions of New England. A 
trend of decreasing concentrations with increasing distance from 
New York City was found for all metals except Cd. Cadmium and 
Zn concentrations tended to increase with increasing altitude. 
Except for Zn, the average concentrations of all metals in samples 
from the northeastern USA were considerably higher than the near- 
natural levels found in samples from remote areas of Canada, sug- 
gesting that high levels of air-borne heavy metals are present in the 
atmosphere of the northeast. Based on Leucobryum glaucum data, 
metal deposition rates were determined for various areas within the 
northeastern USA. Average annual deposition rates for the northeast 
were 32.9 +- 2.3 mg Pb m™%, 2.4 +- 0.2 mg Cu m=3 0.19 +- 0.01 
mg Cd m~3, 13.5 +- 0.7 mg Zn m™3, 1.3 +- 0.1 mg Cr m™4, and 2.3 
+- 0.2 mg Ni m™?. 


55193 Uptake of minerals, particularly metals, by epiphytic 
Hypnaum Rasmussen, L.; Johnsen, I. (Univ. of Copen- 
hagen). Oikos; 27: No. 3, 483-487(1976). = 

Samples of bulk precipitation, epiphytic moss (Hypnum 
cupressiforme Hedw.) and photophyte bark were analyzed for con- 
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tents Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Pb, S, V and 

analyses were the basis for a compartment study 

cycling in an epiphytic ecosystem. The conductivity, 

capacity and concentrations of Ca, K, Mg and Na 

excelsior L. and Fagus silvatica L. bark were determined in 
traditional way on bark powder i also in solutions in 
equilibrium with discs of bark ‘ 

properties and input-output of chemical elements to the epiphytic 
bryophytes was discussed. The differences in the epiphytic 

tion on Fraxinus and Fagus were assumed not to have been deter- 
mined by the observed differences between Fraxinus and Fagus in 
properties of the bark powder suspensions, as these were not reflect- 
ed in the solutions in equilibrium with the bark surface. Comparisons 
with other Scandinavian investigations on heavy metal contents in 
epigeic moss were made, and it was concluded that the metal 
contents of epiphytic moss originate mainly from the atmosphere. 


INVERTEBRATES 


55194 Effects of copper on the coral-reef echinoid Echinometra 
mathaei. Heslinga, G.A. (Univ. of Guam, Agana). Mar. Biol.; 35: No. 
2, 155-160(1976). 

The effects of pk prt ae seawater on fertilization suc- 
cess, early cleavage, larval skeletal development, and survivorship of 
adults of the coral-reef echinoid Echinometra mathaei (de Blainville) 
were tested. Fifty percent reduction of fertilization success and 
cleavage success to the 8-cell stage occurred in 0.18 and 0.42 mg 
added Cu”*/1, respectively. Adults had ive 48- and 96-h TLso 
values of 0.54 and 0.30 mg/l. Larval skeletal development was 
suppressed in 0.02 mg/l. The latter process appears to be very 
sensitive and may be the most suitable for assessing effects of stress 
on this species. 


VERTEBRATES 


55195 (EPRI—201) Interactive effects of sulfuric acid mist and 
nitrogen dioxide on monkeys. Final report. Coate, W.; 
Busey, W.; Schoensisch, W.S. (Hazleton Labs. America, Inc., 
Vienna, Va.). Oct 1975. 64p. Dep. NTIS, PC A04/MF AO1. 

One hundred cynomolgus monkeys, 36 males and 45 females, 
were subdivided into nine groups of four males and five females 
each. Eight groups were exposed via inhalation, under dynamic 
conditions to nitrogen dioxide (NO2), sulfuric acid mist (H2SOx,), or 
to a binary combination of NO2 and H2SO, mist. A ninth group was 
exposed to filtered room air and served as controls. The exposures 
were approximately 22 hours per day, seven days a week, for 26 
consecutive weeks. Two died during Weeks 12 and 21, respectively, 
but these deaths were not exposure-related. No compound-related 
effects were seen in the pulmonary function test results. Similarly, no 
exposure-related differences were seen in the hematological, serum 
chemical, and blood gas measurements. Organ weights and organ/ 
body weight ratios did not reveal any consistent trends that could be 
related to the exposure conditions. 


55196 Studies on chemically induced dominant lethality. II. Cyto- 
genetic studies of MMS-induced dominant lethality in maturing dic- 
tyate mouse oocytes. Brewen, J.G.; Payne, H.S. (Oak Ridge National 
Lab., TN). Mutat. Res.; 37: 77-82(1976). 

Young adult female mice were injected intravenously with 
either 50- or 100-mg/kg doses of methyl methanesulfonate. The 
females were superovulated and mated to untreated males at inter- 
vals ranging from 0.5 to 14.5 days after treatment. The fertilized ova 
were collected and cultured to the first cleavage mitosis, at which 
time the female chromosome complement was analyzed for structur- 
al chromosomal damage. Chromatid-type aberrations were observed, 
but at a much lower frequency than previously rted for treat- 
ment of post-meiotic male germ cells. The time treatment at 
which chromosomal damage was observed and the frequency of 
affected cells agree, qualitatively, with eS data 
derived from treatment of maturing oocytes. lel experiments in 
which metaphase I oocytes were analyzed indi a lack of MMS- 
induced chromosomal damage in the meiotic stages. This observa- 
tion is consistent with the suggestion that an intervening round of 
DNA synthesis is necessary for MMS-induced lesions to be translat- 
ed into chromosomal damage. The low yield of chromosomal 
damage is consistent with the idea that maturing oocytes, unlike late 
spermatids and spermatozoa, are capable of performing macromole- 
cular repair of premutational lesions. 
55197 Pulmonary aryl hydrocarbon hydroxylase activity in 
inbred strains of mice. Kouri, R.E. (Mi iologi i 
Bethesda, MD); Rude, T.; Thomas, P.E.; Whitmire, C.E. Chem.-Biol.’ 
Interact.; 13: No. 3/4, 317-331(Jun 1976). 

Pulmonary and hepatic levels of aryl hydrocarbon hydroxy- 
lase (AHH) were studied in inbred strains of mice following intratra- 
cheal (i.t.) instillation of 3-methylcholanthrene (MCA). I+. instilla- 
tion of 188 ug MCA in sterile 0.2 percent gelatin in saline resulted in 
preferential induction of pulmonary AHH. After treatment with this 
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dose of MCA, the pulmonary AHH levels of strains CS7BL/6Cum, 
C 57BL/6J, BALB/ cMai, C3H/fMai, and C57L/J were observed 
to be induced within 24 h after treatment. Strains DBA/2Cum, 
AKR/J, SJL/J, DBA/2J and RF/J expressed no such increase. At a 
dose of 500 zg MCA, the pulmonary tissue of DBA/2 mice did 
express a 4-fold increase. This increase in AHH was determined to 
be quite different from the increase observed in C57BL/6 mice by: 
(1) specific activity of the enzymes, (2) genetic ao an (3) 
susceptibility to inhibition by 7,8-benzoflavone, and (4) spectral 
properties of the associated cytochromes. It was of major — 
tance that induction of pulmonary AHH was observed to be re; 

ed by a single dominant gene in crosses involving the C57BL/ 

and DBA/2Cum strains of mice. Results were discussed with the 
view in mind that these genetically regulated levels of AHH may 
play a role in susceptibility to cancers induced by polycyclic aroma- 
tic hydrocarbon carcinogens. 


55198 Surface preparation study on the effect of methyl mercury 
on the sensory hair cell population in the cochlea of the harp seal 
(Pagophilus groenlandicus Erxleben, 1777) . Ramprashad, F.; Ronald, 
ah of Guelph, Ont.). Can. J. Zool; 55: No. 1, 223-230(Jan 
1977). 

Surface preparations of the organ of Corti of four harp seals 
were used to study the effect of prolonged ingestion of methyl 
mercury on the sensory cell population. A low level of damage to 
the sensory hair cells occurred throughout the length of the cochlea. 
Damage was confined to the three outer rows of sensory hair cells 
especially the third outermost row. At each location along the 
length of the cochlea, sensory hair cell damage in the seals on a daily 
dose of 25.0 mg/kg of methyl mercury exceeded the damage to the 
cochlea of the seals fed on a daily dose of 0.25 mg/kg of —— 
mercury. Greatest damage in all the mercury-treated seals occurred 
in the middle coil of the cochlea. Seals on the higher mercury diet 
showed a 20 to 24 percent sensory cell damage at the upper middle 
coil, about 19 to 26 mm from the base, whereas only 4 to 5 percent 
damage was found within same region in the cochlea of the seals on 
the lower mercury diet. This lack of specificity and low level of 
damage to the sensory hair cells seems characteristic of mercury and 
is a direct contrast to other known ototoxic agents. 


MAN 


~ (ORNL/T hae ie Methoxyflurane: I. An overview. 

An abstracted literature collection, 1947—1976. Waters, E.M.; 
Ricel B.E. (Toxicology y Information Response Center, Oak Ridge, 
Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 120p. Dep. 
NTIS, PC A99/MF AOl1. 

Evidence presented in the literature suggests that methoxy- 
flurane (Penthrane) (MOF) is a potent and efficacious anesthetic. At 
the same time, however, observed adverse reactions indicate that 
additional data are needed to determine the feasibility for continued 
widespread use of MOF. Experimental and clinical evidence clearly 
demonstrates that the ionic metabolites of MOF (fluoride and oxalate 
ions) are the toxic moieties responsible for the resultant physiologic 
maladies. This report on methoxyflurane is comprised of an over- 
view and an abstracted literature collection. 


55200 Nature of the product which results when 7,8-dihydro-7,8- 
dihydroxybenzo(a)pyrene is metabolised in vitro and bound to DNA. 
King, H.W.S.; Thompson, M.H.; Tarmy, E.M.; Brookes, P.; Harvey, 
R.G. (Inst. of Cancer Research, Chalfont St. Giles, Eng). Chem..- 
Biol. Interact.; 13: No. 3/4, 349-352(Jun 1976). 

The product which arises from metabolism of BP-7,8-diol by 
microsomes in the presence of DNA is examined. The results of the 
experiment confirmed that when BP-7,8-diol is metabolized by iso- 
lated microsomes a particularly reactive intermediate results. Also, a 
subsequent reaction with DNA occurs on the purines elsewhere than 
at carbon-8 and the product appears to be a derivative of 7, 8, 9, 10- 
tetrahydro-BP. (CAJ) 


55201 Reaction of bennett te ga 10- 
oxide with DNA in relation to the benzo(a)pyrene-DNA 
isolated from cells. Osborne, MR. (Inst. of Cancer Research, Chal- 
font St. Giles, Eng.); Thompson, M.H.; Tarmy, E.M.; Beland, F.A.; 
Harvey, R.G.; Brookes, P. Chem.-Biol. Interact.; 13: No. 3/4, 343- 
348(Jun 1976). 

Evidence is presented that the in vivo product formed when 
BP is bound to the DNA of cells in culture derives from BP- 
diolepoxide. The reaction with DNA of the two geometrical isomers 
of BP-diolegoxide was studied. (CAJ) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 55069 


ERA VOL. 2, NO. 22 


55202 (AD-A—039033) Research on the ocular effects of laser 
radiation. No. 1 (annual) 15 Feb 73—15 Feb 74. Sanders, V.E.; 
Zuclich, J.A. (Technology, Inc., San Antonio, Tex. (USA). Life 
Sciences Div.). 15 Feb 1974. Contract F41609-73-C-0017. 127p. 
ale NTIS PCA07/MF AO1. 

rt is divided into two parts, both of which are 
conan research on the ocular hazards of laser irradiation. 
Part I deals with radiation in the visible wavelength range. It 
contains: a completed study on the size of retinal lesions induced by 
laser light as a function of the laser beam parameters; a study, 
partially complete, of the wavelength dependence of threshold re- 
tinal damage; two studies in progress on histological results; and an 
appendix on laser beam retinal spot size in the nes ae eye. a 
II deals with ocular hazards from ultraviolet (UV) laser irradiati: 
It contains: a summary of literature surveys on absorption ane 
istics and molecular composition of components of the eye; and 
development of a preliminary quantitative model relating the extent 
of photochemical } meee to laser beam characteristics. 


55203 (AD-A—039034) Research on the ocular effects of laser 
radiation. Report No. 2 (annual) 16 Feb 74—15 Feb 75. Connolly, 
J.S.; Zuclich, J.A.; Nawrocki, A.D.; Hemstreet, H.W.; Sanders, V.E. 
(Technology, Inc., San Antonio, Tex. (USA). Life Sciences Div.). 15 
Feb 1975. Contract F41609-73-C-0017. 150p. (TI—75-0561-02). 
NTIS PCA07/MF AO1. 

This second annual report summarizes research on ocular 
effects of radiation in five distinct but inter-related research areas. 
The first deals with experimental verification of theoretical predic- 
tions on effects of ocular blood flow on laser-induced retinal burn 
thresholds. The second major research effort is concerned with 
ocular effects of UV laser radiation in the cornea and lens. Continous 
wave output from a krypton-ion laser (350.7 and 356.4 nm) produces 
corneal lesions. The third research project involves in situ micro- 
probe measurements of laser-induced retinal temperatures in living 
primates. The fourth part of this report summarizes histological 
investigations conducted in support of research on ocular effects of 
laser radiation. Part five of this report summarizes the final results of 
experiments under-taken to determine the effect of wavelength on 
retinal damage thresholds induced by laser radiation in the visible 
region. 


—_— ate ag aoe national for medi- 
cal ultrasonics. 


measurement system 

Hudson, P.A. (National Bureau of Standards, Boul- 
i —_ (USA)). Feb "1976 21p. (NBSIR—75-937). NTIS PCA02/ 
FA 


The rapid increase in the use of ultrasonics in medical diag- 
nostics has been brought about by recent advances in imaging 
techniques employing sophisticated electronic systems. Along with 
the proliferation of this equipment in the medical community has 
come concern about possible tissue damage due to this type of 
radiation. Research on damage thresholds is being carried out in 
laboratories across this country and overseas. A ent between 
various researchers is hampered by lack of accurate standards for 
measurement of transducer beam power and intensity. The National 
Measurement System for medical ultrasonics is, at this time, inad- 
equate, fragmented and largely uncoordinated. The Electromagne- 
tics Division is in process of developing standards for measurement 
of transducer beam power, intensity, and beam pattern. These stan- 
dards will be disseminated widely throughout the country to provide 
the needed accuracy and measurement agreement among biomedical 
researchers and ultimate users (hospitals, physicians, clinics, etc.). 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 55110 
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GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 53725, 53743, 53840, 53936, 53997 
GEOPHYSICS 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 


mixing: a mechanism triggering acid 
S.R.J. (Univ. of Rhode Island, igus 
L. Nature (London); 267: No se 15-318¢ 


55205 
eruptions. S; 
son, H.; Wi 
1977). 





NOV. 30, 1977 


Inspection of basic magma into acid magma Causes superheat- 
ing of the acid magma and vigorous convection. Vesiculation in- 
duced by convection and increased ma pressure fractures the 
volcanic edifice triggering an explosive acid eruption. The 1875 
plinian eruption of Askja, Iceland is an example of an explosive 
eruption tirggered by magma mixing. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 53721 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 53989 


55206 (TID—27652) Dynamic reflective photoelasticity study of 
rock fracture mechanisms. Final report, December 1, 1974—December 
31, 1975. (West Virginia Univ., Morgantown (USA). Dept. of Me- 
chanical Engineering and Mechanics). Jan 1976. 84p. Dep. NTIS, 
PC A05/MF AO1. 

This study is part of a hydraulic fracturing research program 
for improving oil and gas recovery techniques. The study is aimed at 
making the hydrofracture patterns to intersect the direction of 
preferential porosity. Results show that semi-infinite plate theory 
and finite element modeling can be applied to large grain sized, oil- 
bearing sandstone with varying success. Conventional strain gaging 
techniques can be successfully applied to sandstone if precautions are 
taken. A dependable stress analysis technique in a high strain gradi- 
ent area is needed; reflective photoelasticity has excellent capability, 
but no available photoelastic coating is sensitive enough to respond 
to the low strain levels at which sandstone fractures. Recommenda- 
tions are given for further investigation. 25 figures, 9 tables. (DLC) 


55207 Constitutive relation describing dilatant behavior in climax 
stock granodiorite. Schock, R.N. (Univ. of California, Livermore). 
Int. J. Rock Mech. Min. Sci. Geomech. Abstr.; 13: 221-223(1976). 

Climax Stock granodiorite was compressively loaded along 
different paths to failure at a fixed strain rate and at mean pressures 
to 0.7 GPa. These data are used to develop a constitutive relation. 
The expression relates dilatant volume strain epsilon/sub d/ to mean 
pressure P and shear stress tau in the form epsilon/sub d/ = 
exp[(delta P)/x(tau) - A(tau)], where x and A are explicit functions 
of tau. The equation has the advantage of simplicity and of express- 
ing the actual behavior in terms of measured physical parameters. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 53743, 53989, 54008 
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ASTROPHYSICS AND COSMOLOGY 


STARS 


55208 Mass transfer in semi-detached binaries. Shu, F.H. (Cali- 
fornia Univ., Berkeley (USA)). pp 253-264 of In Structure and 
evolution of close binary systems. Eggleton, P.; Mitton, S.; Whelan, 
J. (eds.). Dordrecht, The Netherlands; D. Reidel (1976). 

From International Astronomical Union symposium no. 73 on 
structure and evolution of close binary systems; Cambridge, UK (28 
Jul - 1 Aug 1975). 

The dynamics of gas streams in semi-detached binaries is 
reviewed from the standpoint of the theory of matched asymptotic 
expansions. Physical concepts are emphasized and some astronomi- 
aa pplications are considered. The model of impact-driven accre- 
tion disks is also discussed briefly. 


55209 — phase of the carbon-burning flash in a degenerate 
carbon—oxy; stellar core. Ergma, E.V.; Kudryashov, A.D.; 

Shchervbatyuk V.A. (Astronomical Council, USSR Academy of 
Sciences, Moscow). Sov. Astron. AJ (Engl. Transi.); 20: No. 5, 557- 
562(Sep 1976). 


The thermal phase of carbon burning is investigated in 
carbon—oxygen and pure carbon cores, with allowance for heat 
conduction by degenerate relativistic electrons and for convection 
(in the mixing-length approximation, including a rough correction 
for time dependence). For maximum efficiency of convective energy 
transfer, the temperature rise occurs in the region corresponding to 
the five central mass zones. The results of the calculation indicate 
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that the subsequent hydrodynamic outburst as a opens will take 
place in the form of pulsational instability of and will 
proceed in a deflagration regime. 


55210 Supernova models with gradual energy Nadezhin, 
D.K.; Utrobin, V.P. (Institute of Applied Mathematics, USSR Acad- 
emy of Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 20: No. 5, 
562-570(Sep 1976). 

Supernova models assuming a gradual (nonexplosive) injec- 
tion of energy into an internal spherical layer have been calculated. 
The star has a total mass of 1.7 M/sub sun/; the ejected envelope 0.4 
M/sub sun/; and the chemical composition is pure helium. An 
energy release in the range (0.3—1) x10*! erg is considered, ian a 
radius of 1—1000 R/sub sun/ for the presupernova; the correspond- 
ing envelope expansion velocity is (6 18xt * km/sec. At bolometric 
maximum the envelope has the form of a thin spherical shell several 
solar radii thick, while the radius of the photosphere is of order 10* 
R/sub sun/. The density of the shell at this stage is 10~° phe and 
the temperature is 2x10“°K, so that helium is singly ionized. The 
shell should be highly turbulent because of convection and Rayleigh- 
Taylor instability. Light curves have been calculated and are qualita- 
tively consistent with observations of type I supernovae near maxi- 
mum light. For a compact model presupernova, only a slow injec- 
tion of energy over a period of 2—20 days can yield light curves 
fitting the observations. On the other hand, explosive energy release 
would call for an extended envelope around the presupernova. 


55211 Mechanism of energy release in a nuclear 
plasma. Vartanyan, Y.L.; Ovakimova, N.K. —* State Universi- 
ty). Sov. Astron. AJ (Engl. Transl.); 20: No. Sep 1976). 
It is shown that the cool evaporation of Pear av 3 rom nuclei 
in a degenerate electron-neutron plasma occurs in nonequilibrium. 
The energy of the neutrons which have ted from the nuclei 
proves to be higher than the Fermi energy of the external 
neutron gas. This additional energy can heat the matter up to 
10°degreeK. 


§5212 yyieldsvv-bar and vyieldsyv reactions in strong magnetic 
fields. Skobelev, V.V. (Moscow Institution of Geodesy, Aerial- 
Photography, and Carto ee Engineers). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 4, 660-662(Oct 1976). 

The yyieldsvnu- ron and vyieldsyv decay probabilities in a 
strong magnetic field are found by employing an effectively two- 
dimensional representation of the electron Green’s function. The 
contribution of the yyieldsvnu-bar photodecay to the neutrino lumi- 
nosity of pulsars is estimated. The contributions of other di 
with vacuum loops are discussed. Previous results obtained in the 
frequency range wvery-much-greater-thanm, in which the crossed- 
field approximation is valid, are confirmed. In fields ~10'* G the 
yyieldsvnu-bar process competes with the n+nyieldsn+p+e™ +nv- 
bar reaction, so that vacuum polarization effects may influence the 
cooling of neutron stars in their initial evolution stage. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


55213 Ellipsoidality effects and linear polarization in close x-ray 
binaries. Gnedin, Y.N.; Silant'ev, N.A.; Shibanov, Y.A. (Ioffe Phys. 
ics and Technology Institute, USSR Academy of Sciences, Lenin- 
grad). Sov. Astron. AJ (Engl. Transl.); 20: No. 5, eee “te 4 
The phase dependence of the Stokes parameters and 
percentage linear polarization for the optical “or the ellipsoidality of an wy 
binary system is calculated for several values of 
that component and the inclination of the orbit plane. A strong yoo 
spot on the surface of the ellipsoidal star will produce a complicated 
polarization phase dependence. A situation can arise where the 
polarization changes sign four times in one period. The percen 
polarization of an accretion envelope is calculated for pd ee 
ness/radius ratios. A comparison with polarimetry of the Ore X-1 
system (HDE 226868) indicates that the ellipsoidal star should have 
an axial ratio of at least 0.85. 


55214 Role of the Alfven surface in forming x-ray pulses in 
accreting pulsars. Basko, M.M.; Syunyaev, R.A. (Institute for Space 
Research, USSR Academy of Sciences, Moscow). Sov. Astron. AJ 
(Engl. Transl.); 20: No. 5, 537-540(Sep 1976). 

A straightforward analysis of the observational evidence 
shows that the pulsations in the x-ray flux from the sources Her X-1 
and Cen X-3 cannot be explained unless one invokes a special 
mechanism to generate pulses of the shape observed. In the event of 
disk accretion onto a ma neutron star, the plasma layer 
flowing along the Alfven surface and spinning together with the star 
will regularly shield from the observer the bright . a Fa the 
magnetic poles where the energy of the infalling gas 
effect will produce pulsations in the hard x-ray Sa observed. The 

plasma layer on the Alfven surface will be a source of soft x rays, 
‘hich should also pulsate weakly. 


55215 Velocities of pulsars. Lotova, N.A.; Chashei, I.V.; Sha- 
banova, T.V. (Lebedev Physics Institute, USSR Academy of Sci- 
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Moscow). Sov. Astron. AJ (Engl. Transl.); 20: No. 5, 541- 
543(Sep 1976). 

Estimates of pulsar velocities obtained by various measure- 
ment techniques are com gee po derived from the 
drift velocity of the scinti tion diffraction pattern are much too low 
because of the reduction procedure used, and are not trustworthy. 


There is no reliable evidence for low pulsar velocities v< 100 km/ 
sec. 


55216 Nuclear-energy release in neutron-star envelopes, and 
sources of x-ray emission. Bisnovatyi-Kogan, G.S.; Kulikov, Y.N.; 
Chechetkin, V.M. (Institute for Space Research, USSR Academy of 
Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 20: No. 5, 552- 
556(Sep 1976). 

As a hot neutron star evolves, an envelope with a nonequili- 
brium chemical composition will be formed. Subsequently the enve- 
The decay of the nonequiliéium layer will be caused by diffusion of 

decay of the nonequilibrium layer will be caused by diffusion of 
neutrons toward the center of the neutron star in its gravity field. 
Diffusion equations for a plane layer are considered. The equations 
are solved numerically by computer, and the luminosity, chemical 
composition, and structure of the envelope are determined as func- 
tions of time. The nuclear energy stored in the envelope will be 
adequate to support an x-ray luminosity of the neutron star at a level 
of 10°*—10* erg/sec for 10* yr. The relation of the model to 
observed x-ray sources and pulsars is discussed. This model is 
especially pertinent to the nucleosynthesis of heavy elements 
(A <60); only 10° neutron stars throughout the Galaxy would be 
needed to account for the formation of t elements. Some possible 
observational implications of the model are outlined. 


SOLAR PHENOMENA 


55217 (AD-A—038124) Ephemeral active regions during 
solar minimum. I. General properties and trends = the solar cycle. 

II. Characteristics of individual ephemeral Final report 1 Oct 
75:30 Sep 76. Martin, S.F.; Harvey, K.L. (Spectra Optics, Sylmar, 
Calif. (USA)). 28 Dec 1976. Contract F19628-76-C-0081. 58p. NTIS, 
PC A04/MF AOl1. 

General properties of ephemeral active regions were studied 
using Kitt Peak daily magnetograms from Apr.-Nov. 1975. Although 
this interval was prior to sunspot minimum, ephemeral regions 
related to incoming cycle 21 were already more numerous than 
ephemeral regions related to outgoing cycle 20. The transition 
between the old and new solar cycle was identified by a reversal of 
the statistically dominant orientation of regions and sometimes by a 
minimum in the latitude distribution where adjacent cycles over- 
lapped. During this interval the transition between cycle 20 and 21 
was at N18 deg and S24 deg. Comparing this 1975 data with 
previously studied data from 1970 and 1973, we find evidence that 
incoming cycle 21 was already present on the sun at middle and high 
latitudes in 1973 and 1970. Extrapolating backward and forward in 
time from these —_ periods, we find that it is conceivable that two 
solar cycles may be present on the sun at all times. It appears that 
further statistical of ephemeral active regions may yield long- 
term prognostic information on the future course of solar activity. 
The birth of 90 ephemeral regions was recorded. Prior to the birth of 
regions, existing network was found to disappear or show lateral 
displacement. The growth and decay rates of regions were compara- 
ble. In the decaying phase, some flux elements simply disappeared; 
some merged with network or other elements of regions of similar 
polarity; some collided and simultaneously with net- 
work or elements of other regions of opposite polarity. All clearly 
identifiable ephemeral regions dissipated by these processes while 
continuing to expand. 


55218 a A spectral atlas of the Sun between 1175 
and 2100 angstroms. Final report. Moe, O.K.; Van Hoosier, M.E.; 
Bartoe, J.D.F.; Brueckner, G.E. (Naval Research Lab., Washington, 
— (USA)). 31 Dec 1976. 62p. (NRL—8056). NTIS PCA04/MF 


This atlas provides solar spectra with spectral resolution 
vicn Tn rule lar seta with hgh spectral retin 
information on the solar spectrum in the wavelength range 1175 to 
ay troms. The spectra may furthermore be wr yen ager 

Ech ae deeply madd 
qesers. Specific intensities as functions of wavelength are for 
two quiet regions between 1175 and 2100 angstroms and for one 
active region between 1680 and 2100 angstroms. The two quiet 
regions, located at heliocentric positions cos theta = 0.73 and cos 
theta = 0.32, represent a disk and a limb spectrum of the Sun. The 
ae ee ae ee eS 25% and 
the wave scale is accurate to 0.025 angstroms. The spectral 
resolution is 0.07 angstroms. 


55219 (AD-A—038782) Polarization spectra of centimeter wave- 
length solar bursts using whole-Sun observations. Environmental re- 
search paper. Guidice, D.A. (Air Force Geophysics Lab., Hanscom 
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AFB, Mass. (USA)). 8 Dec 1976. ong (AFGL-TR—76-0295;AFGL- 
ERP_585). NTIS PCA03/MF A\ 

The physics of et ch emission is enter on examined 
to give the rationale for investigating ey aie diuae The 
instruments used to carry out the 9.4 GHz and 7 G 
polarization measurements and the 5 GHz Stokes-parameter mea 
surements are described. A survey of the August 1972 to December 
1973 period produced a table of 45 bursts, from which some limited 
results were obtained. About 75 to 80 percent of all bursts are 
circularly polarized, with varying polarization over the 5 to 9.4 GHz 
range. For most bursts where the circular polarization pe increases 
toward the upper or lower end of the 5 to 9.4 GHz range, the total 
intensity I also increases in that direction. The few bursts having a 
pe sense reversal in the 5 to 9.4 GHz range also have a spectral 
maximum of I at roughly the same frequency. Some simplified 
explanations of the results are presented. 


55220 (AD-A—038822) Stereoscopic direction finding analysis 
of a type III solar radio burst: evidence for emission at twice the 
plasma frequency. Progress report. Gurnett, D.A.; Baumback, M.M.; 
Rosenbauer, H. (Iowa Univ., Iowa City (USA). Dept. of Physics and 
Astronomy). fe 1977. Contracts N00014-76-C-0016;NASS5-11431. 
41p. (U-OF-IOWA—77-13). NTIS PCA03/MF AO1. 

Stereoscopic direction finding measurements from the IMP 8, 
Hawkeye 1 and Helios 2 spacecraft over baseline distances of a 
substantial fraction of an A.U. are used to directly determine the 
three-dimensional trajectory of a type III solar radio burst. By 
comparing the observed source positions with the direct solar wind 
plasma density measurements obtained in situ by Helios 1 and 2 near 
the sun the relationship of the emission frequency to the local plasma 
frequency can be determined directly without any modeling assump- 
tions. These comparisons show that the type III radio emission 
occurs near the second harmonic of the local electron plasma 
frequency. Other characteristics of the type III radio emission, such 
as the source size, which can be obtained from this type of analysis 
are also discussed. 


55221 (AD-A—039092) Ion-acoustic waves in the solar wind. 
Progress report. Gurnett, D.A.; Frank, L.A. (lowa Univ., Iowa City 
(USA). Dept. of Physics and Astronomy). Mar 1977. Contracts 
N00014-76-C-0016;NAS5-11279. 66p. (U-OF-IOWA—77-10). NTIS 
PCA04/MF A011. 

Plasma wave measurements on the Helios 1 and 2 spacecraft 
have revealed the occurrence of electric field turbulence in the solar 
wind at frequencies between the electron and ion plasma frequencies. 
Wavelength measurements with the IMP 6 spacecraft now provide 
strong evidence that these waves are short wavelength ion-acoustic 
waves which are Doppler shifted upward in frequency by the 
motion of the solar wind. Comparison of the Helios results with 
measurements from the earth-orbiting IMP 6 and 8 spacecraft shows 
that the ion-acoustic wave turbulence detected in interplanetary 
space has characteristics essentially identical to bursts of electrostatic 
turbulence generated by protons streaming into the solar wind from 
the earth's bow shock. In a few cases enhanced ion-acoustic wave 
intensities have been observed in direct association with abrupt 
increases in the anisotropy of the solar wind electron distribution. 
This relationship strongly suggests that the ion-acoustic waves de- 
tected by Helios far from the earth are produced by an electron heat 
flux instability, as suggested by Forslund. Possible related mecha- 
nisms which could explain the generation of ion-acoustic waves by 
protons streaming into the solar wind from the earth’s bow shock are 
also considered. 


55222 (N—77—17986) The 15 June 1973 1B/M3 flare: an over- 
view of analysis results. Wilson, R.M. (National Aeronautics and 
Space Administration, Huntsville, Ala. (USA). George C. Marshall 
rn, Flight Center). Dec 1976. 18p. (NASA-TM-X—73357). 
S, PC A02/MF AO1. 
The 15 June 1973 1B/M3 flare was analyzed as one of the 
best observed flares during the skylab mission. 


55223 ee ne Skylab ane tre x-ray event analyzer 
observations versus solar flare activity: an event compilation. Wilson, 
R.M. (National Aeronautics and S —— Huntsville, 
Ala. (USA). George C. Marshall it Center). Jan 1977. 
86p. (NASA-TM-X—73363). NTIS, PC AOS AOl. 

An event compilation is presented which correlates ATM/S- 
056 X-ray event analyzer solar observations with solar flare activity. 
Approximately 1,070 h of pulse t analyzed X-ray proportional 
counter data were obtained with X-ray event ee Gein 
Skylab. During its operation, 449 flares (including 343 flare ae 
were observed. Seventy events of peak X-ray emission were simulta- 
neously observed by ground based telescopes, SOLRAD 9 and/or 
Vela, and the X-ray event analyzer. These events were observed 
from preflare through flare rise to peak and through flare decline. 


55224 (N—77—17993) A long-lived coronal arcade. 
Mcguire, J.P.; Tandberg-hanssen, E.; Krall, K.R.; Wu, “ST: Smith, 
J.B. Jr. (National Aeronautics and Space Administration, Huntsville, 
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Ala. (USA). Geor, - 4y Marshall Space 
Contract a 
A02/MF A 

Subm-Sponsored i in Part nas by Bane 

A large, long-lived, soft X-ray emitting arch system observed 
during a Skylab mission is analyzed. The supposition is that these 
arches owe their stability to the stable coronal magnetic-field con- 
figuration. A global constant alpha force-free magnetic field analysis 
is used to describe the arches which stayed in the same approximate 
position for several solar rotations. A marked resemblance is noted 
between the theoretical magnetic field configuration and the ob- 
served X-ray emitting feature. 


— (PB—265761) The three dimensional solar corona. a cor- 
onal streamer. Doctoral thesis. Wilson, D.C. (National Center for 

Atmospheric Research, Boulder, Colo. (USA)). 1977. Contract 

NSF-C760. 292p. (NCAR-CT—40). NTIS, PC A13/MF AOI. 

The first derivation of the 3-D electron density of a coronal 
streamer is presented and interpreted in terms of streamer magnetic 
fields and solar wind flow. An algebraic reconstruction technique is 
modified to reconstruct densities from K-coronal observations, and 
its resolution and reliability are explored. A single streamer was 
studied. In photographs it had the helmet structure often used to 
infer a circular cross section, but reconstruction showed it to be 
extended along the line of sight. Cross sectional area, increasing as r/ 
sup 1./, showed no minimum at the least apparent width. Average 
streamer density followed the Newkirk (1967) equatorial density 
model, with lower densities above 2 RO than in earlier models. This 
decrease may be typical of all streamers. Comparison with magneto- 
grams, X-ray photographs, and potential fields showed bipolar field 
but highest densities outside the neutral sheet. Application of fluid 
—— to streamer flow showed a subsonic velocity below 6 RO. 

derived temperature profile agreed with other measurements, 

including type III burst determinations, and confirmed theoretical 

— of streamer solar wind. There is evidence for extended 
eating. 


Flight Center). Jan 1977. 
7. 24p. (NASA-TM- X—73362). NTIS, PC 


55226 Microstructure in continuous emission of type IV meter 
bursts. Modulation of continuous emission by wave packets of whis- 
tlers. Chernov, G.P. (Institute of Terrestrial Magnetism, the Ionos- 
phere, and Radio-Wave Propagation, USSR Academy of Sciences). 
Sov. Astron. AJ (Engl. Transl); 20: No. 5, 582-589(Sep 1976). 

The dynamic spectra of the microstructure in emission and 
absorption in the event of July 3, 1974, and a possible model of the 
emission source were discussed in the first part of the report {G. P 
Chernov, Astron. Zh. 53, 798 (1976) [Sov. Astron. 20, 000 “ISTO. 
In the second part the emission of this microstructure is interpreted 
as the nonlinear interaction of Langmuir oscillations with wave 
packets of whistlers. The ibility of the generation of packets of 
whistlers and their reflection at the lower hybrid frequency during 
propagation in a source of the magnetic trap type is discussed. A 
band of enhanced emission is formed in the confluence at sum 
frequencies, while the emission is suppressed at frequencies encom- 
passed by the whistlers. In this case the radiation must be strongly 
polarized and of the ordinary type. Frequency profiles of the bands 
in emission and absorption are calculated which agree with the 
observed profiles. 


55227 Pulsed solar microwave bursts with a quasithermal spec- 
trum. Uralov, A.M.; Nefed’ev, V.P. (Siberian Institute of Terrestrial 
Magnetism, the Ionosphere, and Radio-Wave Propagation, Siberian 
Branch of the Academy of Sciences of the USSR). Sov. Astron. AJ 
(Engl. Transl. ); 20: No. 5, 590-592(Sep 1976). 

The heat released in a chromospheric flare is carried upward 
by a shock (or thermal) wave. A radio burst is formed when the 
leading front of the hot expanding region reaches optical depths on 
the order of unity. Absorption due to free-free transitions is assumed 
to be dominant. 


es Magnetic pumping of energy into a nonequilibrium turbu- 
lent plasma as a possible energy source in solar flares. Sinitsyn, Y.A.; 

Pimenov, S.F. _— of Radio Physics and Electronics, Academy 
of Sciences of the Ukrainian SSR). Sov. Astron. AJ (Engl. Transl.); 20 
No. 5, 5 1976). 

The disipet a the energy of an external slowly varying 

se field is into a nonequilibrium (Kolmogorov) turbulent plasma 

is pane It is shown that the field energy is absorbed considerably 
faster than in the case of an equilibrium system of plasmons. The 
proposed mechanism can be very important under the conditions of 
solar flares. 


GALAXIES 


pumping of H.,O maser sources. Shmeld, 
hysical goers, Latvian Academy of Sci- 
Transl); 20: No. 5, 571- 373(Sep 1976). 
molecules with near-infrared radiation 


55229 

LK. (Radio Astrop! 

ences). Sov. Astron. AJ (Engl. 
The interaction of 

in the v2, vs vibrational bands under the conditions of an interstellar 

molecular cloud is calculated. Only for a narrow (and therefore 
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improbable) range of physical conditions will such an interaction 
invert the 6:c—5e3 transition. Near-infrared radiation 


cannot be the main factor responsible for pumping cosmic £0 
masers. 


55230 Profile of the Hna radio lines in a static ion field. Gu- 
lyaev, S.A. (Gor’kii University of the Urals). Sov. Astron. AJ (Engl. 
Transl.); 20: No. 5, 573-576(Sep 197 

The Gordon expression for e coordinate matrix elements in 
parabolic coordinates simplifies considerably for large values of the 
principal quantum number n. If the Stark components of the Hna 
line are grouped into series, the shape of the envelope for quasistatic 
splitting of the line in the electric field of plasma ions can be 
calculated. In this manner a halfwidth one-third that customarily 
used in the quasistatic approximation is obtained. 


55231 Analogy between the formation of spiral arms of galaxies 
and density waves in a rotating laboratory plasma. Morozov, A.G.; 
Fainshtein, V.G.; Fridman, A.M. (Institute of Terrestrial 
the Ionosphere, and the Pr tion of Radio Waves, 
Branch, USSR Academy of ces). Sov. Phys. - JETP (Enel 
Transl.); 44: No. 4, 653-660(Oct 1976). 

The ibility of analogy between the formation of the spiral 
structure of galaxies and density waves in a rotating 
plasma is discussed. It is shown in different examples that in gravitat- 
ing systems one can have a Kelvin—Helmholtz instability and a flute 
instability with growth rates much larger than the Jeans growth rate. 
Under certain conditions, the growth rates of these instabilities are 
equal to the growth rates of the corresponding plasma instabilities. 


55232 Local interstellar helium density. Freeman, J.; Paresce, F.; 
Bowyer, S.; Lampton, M.; Stern, R.; Margon, B. (Space Sciences 
Laboratory, University of ‘California, Berkeley). tovigig J., Lett.; 
215: ~ 2, L83-L86(15 Jul 1977). 

During the Brae ce Test Project, an extreme-ultraviolet 
telescope observed the region of the sky from which the interstellar 
medium approaches the Sun. The instrument had a tin filter whose 
bandpass included the 584 A line of neutral helium. The observations 
set an upper bound for the number density of neutral helium in the 
local interstellar medium of 0.004 +- 0.0022 cm~%, which is signifi- 
cantly lower than previously rted. The stated error is dominated 
by the present uncertainty in the solar 584 A flux, which we have 
taken to be (20 +- 10) x 10° photons cm” * s~* at the Earth's orbit. 
Our result is not consistent with previous resonant La 
observations of interstellar hydrogen passing thro! the solar 
system, which generally yield n/sub H/~0.1 cm™’, interstel- 
lar helium is locally depleted below its cosmic abundance. The result 
is consistent with cosmic abundances if the much lower average 
hydrogen densities inferred from recent column density measure- 
ments to nearby hot stars are in fact representative of the immediate 
solar neighborhood. 


COSMOLOGY 


55233 Pesiaity of s oll ca ee 
trum of primordial black holes. Zel'dovich, Y.B.; Starobinskii, A.A. 
(L. D. Landau Institute of Theoretical Physics, USSR ree os 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 11, 571-573(5 
Dec 1976 

We consider entropy generation accompanying evaporation 
of primordial black holes. Bounds are obtained on number of 
black holes with mass M< 10" g. It is shown that the initial cold 
matter, when transformed halfway into black holes with M~ 10‘ g, 
acquires the presently observable entropy after the black-hole evapo- 
ration. 


PLANETARY PHENOMENA 


55234 Eihateation of © Gn 00 0 pene eee ee 
ceous chondrite fission xenon. Leich, D.A.; Niemeyer, S. (California 
Univ., Berkeley (USA). Dept. of Physics); Michel, M.C. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Earth Planet. Sci. 
Lett.; 34: No. 2, 197- 208(2 Mar 1977). 

Spontaneous fission of **Cm may be responsible, at least in 
part, for the heavy-isotope anomalies, known as the CCF compo- 
nent, - a from an Sa pa ohn 
test this hypothesis, t € isotopic spectrum 0} xenon 
from a 97% isotopically pure **Cm sample was measured. The 
products of spontaneous fission of **Cm were found to be mixed 
with the products of heavy-ion-induced fission reactions. The latter 
component was produced in a prior use of the %*Cm sample yh a 
target for a heavy-element synthesis experiment. Fortunately, 
induced fission component accounts for only approximately 1 i of 
the observed Xe yields, and its composition can be estimated suffi- 
ciently well to allow a fairly precise determination of the — 
composition of Xe from spontaneous fission of *Cm. The data 
allow two other estimates of the spontaneous fission yields, free of 
the induced fission component. After fairly corrections for 
incomplete decay of precursors to ™'Xe mas 132Xe, these indepen- 
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dent estimates of the spontaneous fission yields are in reasonable 
agreement with the estimates based on the initial outgassing of the 
sample, corrected as described for the induced fission component. 
The best estimate of the composition of Xe from spontaneous fission 
of **Cm is as follows: *Xe/™*Xe = 1.065 +- 0.015, *Xe/'*Xe 
= 0.81 +- 0.03 and ***Xe/"*Xe = 0.49 +- 0.06. These results are 
totally inconsistent with any of the various estimates of the CCF 
composition, implying that if spontaneous fission of 7*Cm contribut- 
ed at all to the CCF component, the contribution was relatively 
minor. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


peasy nag age ee Simulation of leading edges of backscat- 
for ionospheric inference. Wong, M.S. (Rome Air 

Deum Center, Griffiss AFB, N.Y. (USA)). Nov 1976. 23p. 

(RADC-TR—76-354). NTIS PCA02/MF A0O1. 

Jones’ ray-tracing program and integrated subroutines by 
Langworthy and Barrett are being used to compute swept-frequency 
ionograms, for backscatter by ground and field-aligned ionization, in 
the presence of sharp horizontal boundaries in electron-density dis- 
tributions. Prominent characteristics, minimum group-path traces, 
ray-density variations, and off-great-circle deviation along ray paths 
are presented for various alterations on major features of initial 
electron distributions. 


§5236 (AD-A—038807) Analysis of ground station magneto- 
meter data obtained during the rocket launches in the AEOLUS 
program, April 1975, at Ft. Churchill, Manitoba. Final report Dec 
75—Dec 76. Hanser, F.A.; Sellers, B. (Panametrics, Inc., Waltham, 
Mass. (USA)). Dec 1976. Contract F19628-76-C-0121. 72p. NTIS 
PCA04/MF AO1. 

Magnetometer data from more than a dozen ground stations 
near the Ft. Churchill part of the Auroral Zone have been obtained 
and analyzed for the AEOLUS rocket launches in April 1975. The 
magnetically active launch of 10 April showed considerable activity 
starting to the west of, and moving into, the Ft. Churchill area. The 
quiet launch of 21 April showed little activity. The Auroral launch 
of 25 April was accompanied by magnetic activity, though not as 
intense as that of 10 April. Electrojet calculations show that condi- 
tions on 10 April were very promising for high altitude wave 
generation that might be observable in the chemical release data. 


MAGNETOSPHERIC PHENOMENA 


55237 (N—77—17326) Characteristics of magnetospheric radio 
noise spectra. Final report, Dec. 1974 - Dec. 1975. Herman, J.R. 
(Radio Sciences Co., Lowell, Mass. (USA)). 22 Jan 1976. Contract 
NASS5-20807. 83p. (NASA-CR—144843;RSCR—76-1). NTIS, PC 
A05/MF AO. 

Magnetos yoy radio noise spectra (30 kHz to 10 MHz) 
taken by IMP-6 and RAE-2 exhibit time varying characteristics 
which are related to spacecraft position and magnetospheric process- 
es. In the yg ee range (100-1000 kHz) intense noise peaks 
rise a factor of 100 or more above background; 80% of the peak 
frequencies are within the band 125 kHz to 600 kHz, and the = 
occurs most often (18% of the time) at 280 kHz. Bandwidths of the 
peaks range from about 100 kHz to more than 500 kHz; most often 
the lower cutoff is at about 100 kHz and the upper at 380 kHz for a 
total bandwidth of 280 kHz. This intense mide Tequency noise was 
detected at radial distances from 1.3 Re to 60 Re on all sides of the 
earth (i.e., all local times) during magnetically quiet as well as 
disturbed periods. Maximum occurrence of the mid-frequency noise 
is in the evening to midnight hours where splash-type energetic 
particle precipitation takes place. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


55238 Laser-produced x-ray spectra of the fluorine isoelectronic 
sequence for Zn, Ge, and cog dagger. Burkhalter, P.G.; Doschek, 
G.A.; Feldman, U.; Cow: R.D. (Naval Research Laboratory, 
Washington, D.C. 20375). 7 "Opt. Soc. Am.; 67: No. 6, 741-747(Jun 


The transition 2p°—2p‘3s and 2p'—2p‘3d in fluorine-like 
Zn, Ge, and Se have been measured in laser-produced X-ray spectra. 
The experimental spectral data agree well with ab initio atomic 
structure calculations based on Hartree-Fock wave functions. Classi- 
fications of the F I-like lines in these spectra are based on isoelec- 
tronic extrapolations and theoretical calculations. 


55239 Molecular orbital studies of methanol polymers using a 
minimal basis set. Curtiss, L.A. (Chemical Engineering Division, 
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Argonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 67: No. 3, 1144-1149(1 Aug 197 

Ab initio minimal set L ‘AO—SCF 1 molecular — 
calculations have been carried out to determine the binding ener; 
and structures of small groups of methanol molecules ((CHZOH)/sub 
n/ n = 3,4,5,6] with particular emphasis on aspects relevant to 
experimental measurements on methanol vapor. » Cyclic structures are 
found to be more stable than the open structures for the trimer and 
higher polymers. The methanol polymers are very similar to the 
previously studied water polymers in binding energy and structure. 
A special stability found for the tetramer in infrared, PVT, heat 
capacity, and thermal conductivity measurements is consistent with 
the theoretical results. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 54809 


55240 (JAERI-M—6813) Numerical simulation for design of a 
two-stage acceleration system in a high power ion source. Ohara, Y. 
(Japan Atomic Energy Research Inst., Tokyo). Nov 1976. 27p. Dep. 
NTIS age Sales Only), PC A03/MF AOl. 
design of the neutral beam injectors for JT-60, the opti- 
mum configuration of extraction grids and the operating conditions 
were studied numerically for a two-stage acceleration in a high 
power ion source. Results of the calculations show the feasibility to 
extract a proton beam with energy 75 keV and current 15 A of about 
0.6 degree divergence from the 12 cm diameter extraction grids of 
transparency 40%. Beam divergence in the two-stage configuration 
depends largely on the field intensity ratio; the optimum ratio that 
gives a minimum beam divergence is about 0.3 - 0.5. Possibility of 
beam focusing by aperture displacement is also treated with a simple 
model of thin-lens approximation. 


ATOMIC AND MOLECULAR PROPERTIES 


55241 elgg Rae Selective single atom detection in a 
10° ng background. —r G.S.; Nayfeh, M.H.; Young, J.P.; 
Payne, M.G.; Grossman, L.W. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1977. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC 
A02/MF AO1. 
From 3. international conference on laser spectroscopy; Jac! 
son Hole, Wyoming, United States of America (USA) (4 + ‘OTD. 
A recent energy pathways model for the de-excitation of 
excited helium gas [Payne et al., J. Chem. Phy ~ 63, 1422 (1975)] 
= ested that a gh step He(2'P) + He(13S). yields He(2'S) + 
He(1'S) had an unusually large cross section. This led to the need to 
measure the population of He(2'S) as a function of time following 
charged-particle excitation of He(2'P). The principle of resonance 
ionization spectroscopy is explained, and the ratio of He(2'S) to 
direct ionization is shown as a function of laser energy per pulse. 
Conditions for resonance ionization of atoms in their ground states 
are described; studies were made of two-photon ionization of Cs— 
Ar mixtures with the broadened Cs(7p) as an intermediate state. The 
topic of photodissociation of molecules: time-resolved sources of 
free atoms is discussed; all of the CsI molecules in the central portion 
of a laser beam could be dissociated to neutral Cs and I atoms in 
their ground states. The method is well suited to rather direct 
measurements of the diffusion of a small number of alkali atoms in 
various gases and to a remarkably simple determination of the rate of 
reaction of free atoms with various other atoms or molecules. One- 
atom detection of Cs in a background of 10'® atoms of Ar was 
demonstrated with a proportional counter. 12 figs. (RWR) 


my (LBL—6264) Optical quadrupole sum-frequency genera- 

tion in sodium vapor. Bethune, D.S. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1977. Contract W.7405. 
ENG-48. he 9 Dep. NTIS, PC A0S/MF AOl. 


It is a that second order nonlinear optical oe gee such 
oe enn Gaetan tn ta Ra 
despite the fact that suc Secu oop Geabeaen te ae ee 
approximation. A athe treatment = uadrupole sum and dif- 
ference frequency generation is given, w includes the effects of 
spin-orbit splitting. The s of the perpen Yao ma 
form of the quadrupole susceptibility tensor, and the quadrupole 
moment tensor is then ex as a scalar susceptibility multiplied 
by a tensor constructed directly from the input field polarization 
vectors. The expression shows that two nonco! beams must be 
used. Thus ulinet of coctvlnn 0 eangnete Meld 2 Gndved. 
for phase matching and output power are found. In sodium vapor 
one observed quadrupole sum frequency generation (QSFG) of 
ultraviolet light. The output radiation showed very sharp resonant 
enhancement when an + @2 was tuned near the 3s yields 4d 


quadrupole allowed transition of Na. The experimental results gener- 
theoretical 


ally confirm the predictions. Deviations of the data from 
the simple theory can be satisfactorily accounted for by the effects of 
two photon saturation, induced index of refraction changes and 
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single and es ton absorption. It is also shown that by spplying 
a D.C. electric field to the sodium vapor, interference effects be 
tween QSFG and D.C. induced, third-order sum-frequency genera- 
tion may be observed, allowing an accurate determination of quadru- 
pole matrix elements relative to dipole matrix elements of atoms. 
This technique is used to measure the value of the 3s to 4d quadru- 
pole transition moment of Na. The result is [3s/zz/2/4d] = (2.2 +- 
0.4) ao”. Finally, the generalization of the dipole forbidden susceptibi- 
lities to the case of quadrupole pumped processes is discussed, with 
— frequency generation in Cs vapor considered as an exam- 
ple. 


55243 Kinetic energy distributions from unimolecular decay: 
dictions of the Langevin model. Klots, C.E. (Oak Ridge National 
Lab., TN). J. Chem. Phys.; 64: No. 11, 4269-4275(1 Jun 1976). 
The kinetic energy released in a unimolecular decomposition 
is examined within the framework of quasiequilibrium theory. It is 
assumed that the motion is governed by the long-range forces 
between the separating moieties. Explicit formulas are obtained for 
cases where the total angular momentum is either very low or very 


high. Comparison with experiment and with other formulations is 
made. 


55244 Emission of curium. Worden, E.F. (Univ. of 


spectrum 
California, Livermore); Hulet, E.K.; Gutmacher, R.G.; Conway, 
J.G. At. vape Nucl. Data Tables; 18: No. 5, 459-495(Nov 1976). 


The curium emission spectrum was observed from 2400 to 
11,200 A nth electrodeless lamps as sources. Accurately measured 
wavelengths of 2034 of the strongest *“*Cm lines are reported. The 
wavelengths, wavenumbers, and relative intensities are given. In 
addition, Zeeman-effect data, spectrum assignment as neutral or 
singly ionized lines, isotope shift, and energy-level classifications are 
given for most of the lines. 


55245 Lifetimes of excited states of the samarium atom. Blagoev, 
K.B.; Komarovskii, V.A.; Penkin, N.P. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 42: No. 3, 238-239(Mar 1977). 

The lifetimes of thirteen levels of Sm I belonging to the 
configurations 4f*6s6p and 4f°5d6s* were measured by the multi- 
channel delayed coincidence method. The lifetimes obtained were 
used to calculate the coefficient for converting to an absolute scale 
the relative oscillator strengths of Sm I spectral lines measured 
previously by the Rozhdestvenskii hook method. 


55246 Relative oscillator strengths of the atomic lines of erbium. 
Blagoev, K.B.; Kamarovskii, V.A. Opt. Spectrosc. (USSR) (Engl. 
Transl. ); 42: No. 3, 340-341(Mar 1977). 

Energy-level transitions of Er atoms are studied employing 
Rozhdestvenskii's method. The experiment was performed in a 
heated porcelain tube.(AIP) 


55247 Hyperfine-structure and isotope-shift measurements on Dy 
I \5988.562 using high-resolution laser spectroscopy and an atomic 
beam. Childs, W.J.; Goodman, L.S. (Argonne National Laboratory, 
= Illinois 60439). J. Opt. Soc. Am.; 67: No. 6, 747-751(Jun 
1977). 


The fluorescence pattern of (5988 in Dy I has been examined 
using a sweepable, single-frequency dye laser incident on an atomic 
beam. Tne 23 resolved components are interpreted, and the hfs 
constants and J value of the upper level are assigned. The isotope 
pone for the line, including those involving the odd isotopes, are 
evaluated. 


55248 Near infrared reflectance spectra and analysis of H2S frost 
as a function of temperature. Ferraro, J.R.; Fink, U. (University of 
Arizona, Lunar and Planetary Laboratory, Tucson, Arizona 85721). 
J. Chem. Phys.; 67: No. 2, 409-413(15 Jul 1977). 

The reflection spectra of HeS frost in the near infrared region 
(1.6—4 pm), as a function of temperature to 62 degreeK, were 
measured. Analyses of these spectra were made, and assignments for 
the most intense combinations attempted. Dramatic changes in _— 
tra are observed from 62—143 degreeK, connected with a phase 
transition between a tetragonal, low-temperature phase and a cubic, 
high-temperature phase, occurring at 125 +- 5 degreeK. The data 
present evidence br r only two phases being involved for H2S frost. 


55249 Energy separation between the open (C,/sub v/) and closed 
(Ds/sub h/) forms of ozone. Lucchese, R.R.; Schaefer III, H.F. 
(Department of Chemistry and Lawrence ay Laboratory, 
University of California, Berkeley, California 94720). J. Chem. Phys.; 
67: No. 2, 848-849(15 Jul 1977). 

Configuration interaction calculations were performed using 
the currently devel BERKELEY system of programs on ozone, 
and the energy ence between closed and open isomers was 
determined. (AIP) 


55250 Vibrational relaxation of uranium hexafluoride: Ultrasonic 
measurements. Bass, H.E.; Shields, F.D.; Breshears, W.D.; Asprey, 
L.B. (Department of Physics and Astronomy, The University of 
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a , University, Mississippi 38677). J. Chem. Phys.; 67: No. 3, 
1136-1138(1 Aug oh 

Ultrasonic attenuation has been measured in UFe at room 
temperature over an f/P range of 20 kHz/atm to 70 MHz/atm. A 
single relaxation process was inferred with an relaxation 
time of 5.7 x 10~° sec-atm. Assuming the three hi energy modes 
are coupled by fast transfer processes to the lower — 
modes and that the three lower energy modes relax 
parallel, it was found that the rate of de-excitation of the first dacheed 
level of the lower energy modes is 4.2 x 10~* sec™'xatm™*. This 
corresponds to an average of 17 collisions to transfer a quantum of 
vibrational energy to translation. 


COLLISION PHENOMENA 


§5251 (AD-A—038806) Cross sections for thermal reactions be- 
en a 
74—31 Dec 76. Fite, W.L.; Patterson, T.A.; Si M.W. 
clear Labs., Inc., Pittsburgh, Pa. (USA)). = 1976. Comtent 
F19628- 74-C-0218. 87p. s PCA05/MF AO1 

ental studies of associative ionization reactions in- 
volving ccenieian and other metal atoms in collisions with 0,02 and 
other atmospheric species are described. Absolute reaction cross 
sections are obtained by comparison with the previously measured 
cross sections for the U + O and U + Oz reactions. Negative ions 
have been observed as products in some of the reactions; however, 
these channels account for less than 10% of the total reaction cross 
section. No reaction products are observed for associative ionization 
between atomic oxygen and selected oxides of Mo, W and Ti. Both 
thorium and uranium have large total cross sections of order 10™** 
cm”, for associative ionization with ozone. A simple, efficient ozone 
source for beam experiments is described. 


55252 Nonadiabatic transitions between decaying states. Bazy- 
lev, V.A.; Zhevago, N.K.; Chibisov, M.I. (I. V. Kurchatov Atomic 
Energy Institute). Sov. Phys. - JETP (Engl. Transl.); 44: No. 4, 671- 
679(Oct 1976). 

Processes of the charge exchange type between multiply 
charged ions and atoms are investigated taking into account the 
decay of states due to Auger ionization. It is shown that for 
sufficiently slow collisions with a small resonance defect the decay 
of states can significantly alter the probability of elastic collisions 
and the probability of charge exchange. It is also shown that along 
with the traditional charge exchange scheme a stepwise charge 
exchange is possible as a result of coherent interaction of states, 
between which electron transitions occur, via virtual states of the 
continuous spectrum. The probability of stepwise charge exc i 
calculated taking into account the interference between two c' 
nels. 


55253 Decay and excitation of a quantum system following two 
successive sudden changes in the Hamiltonian. Golubkov, G.V.; Da- 
lidchik, F.1.; Ivanov, G.K. Castitute of Chemical Physics, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 44: No. 4, 
679-683 det 1976). 

response of a quantum system to two successive sudden 
changes of the Hamiltonian is considered. The dependence of the 
probabilities for various processes on the dwell time tau of the 
system in the intermediate state is investigated, the interaction in the 
intermediate state being represented by a repulsive potential of the 
form y/r®?. Analytic expressions are found for the limiting cases of 
large and small values of tau. The deviations of the of the 
dissociation products of diatomic molecules from Franck— 
Condon distribution for resonance sca' of electrons is investi- 
gated in detail. A possible isotope effect for hydrogen molecules is 
noted. 


55254 Coherent population of quasimolecular states by atomic 
scattering. Bobashev, S.V.; Kharchenko, V.A. (A. F. loffe Physico- 
technical Institute, USSR’ Academy of Sciences, . Sov. 
Phys. - — (Engl. Transl.); 44: No. 4, 693-698(Oct 1976). 

An analysis is given of the conditions for coherent population 
of the states of a quasimolecule produced during atomic scattering, It 
is shown that, within the framework of the model with isolated 
nonadiabatic interaction regions, the conditions for coherent - 
tion of the quasimolecular states improve with decreasing u— 
Stueckelberg phases which arise in the region of the population of 
the quasimolecular terms. Existing experimental data are used to 
establish conditions for coherent population on the assumption of an 
effective interaction between these quasimolecular terms throughout 
the population region due to the rotation of the internuclear axis. 
Expressions are obtained for the depth of modulation of the total 
cross sections for different mechanisms of mixing of the interf 
terms at large distances. The results are compared with 
total excitation cross sections for collisions between sodium ions and 
neon atoms. 


55255 Controlled fusion atomic data center. Barnett, C.F, (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 26: 567(Jun 1977). 





5740 ENERGY RESEARCH ABSTRACTS 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


Interference effects in rotational state distributions: Pro- 
Tle ese Oe amt McCurdy, C.W.; Miller, W.H. (De- 
partment of Chemistry, and Materials and Molecular Research Divi- 
sion of the Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). J. Chem. Phys.; 67: No. 2, 463-468(15 Jul 
1977). 
eet ies theory has been used to investigate 
interference effects in rotational state distributions for inelastic 
atom—diatom collisions. The Aj=even selection rule for homonu- 
clear molecules is seen semiclassically to be an interference effect, 
and when this symmetry is weakly broken—i.e., an “almost homonu- 
clear” molecule, one for which the odd anisotropy is much smaller 
than the even anisotropy—the interference persists in the form of a 
eee 2 tule, a (odd Aj) < <a (even Aj). If the odd anisotropy is 
tly large, however, one can see an inversion of the normal 
propensity, i.c., it can happen that o (odd Aj) <o (even Aj). It is 
suggested that ‘rotationally state-selected experiments which resolve 
this interference structure would be an extremely sensitive measure 
of the anisotropy in the interaction potential. 


55257 Energy transfer in collisions of excited Na atoms with NO 
molecules, Silver, J.A.; Blais, N.C.; Kwei, G.H. (University of Cali- 
fornia, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 67: No. 2, 839-841(15 Jul 1977). 

Measurements of scattering angle and product velocity distri- 
butions are reported for a crossed molecular beam study of excited 
Na atoms and NO molecules. These results provide evidence that 
most of the electronic energy is itional between relative transla- 
tion and vibration of the NO molecule. (AIP). 


ATOMIC AND MOLECULAR THEORY 


55258 (CONF-770645—1) Adiabatic following in two-photon 
transition. Nayfeh, M.H.; Nayfeh, A.H. (Oak Ridge National Lab., 
Tenn. (USA); Virginia Polytechnic Inst. and State Univ., Blacksburg 


ginia 
(USA)). 1977. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/ 
MF AOl 


From 4. Rochester conference on coherence and quantum 
optics; Rochester, New York, United States of America (USA) (8 


Jun 19 

There has been much interest recently in coherent multipho- 
ton transitions in many-level systems. The present work considers 
the effect of relaxation in the response of a three-level system to a 
smoothly varying, near-resonant, two-photon field. The relaxation- 
dependent contributions to the nonlinear refractive index are calcu- 
lated. It is shown that the coherent interaction of two smoothly 
varying, hear-resonant, a pulses with a three-level system 
can be described by “two-photon damped Bloch equations” which 
are analogous to those for a one-photon transition in a two-level 
system except for the presence of a two-photon coupling and a 
frequency shift. 1 figure. (RWR) 


55259 Wave equation of a nonlinear triatomic molecule and the 
adiabatic correction to approximation. Bardo, 
R.D.; Wolfsberg, M. (Department o' f Chemistry, Ur University of Cali- 
fornia, Irvine, California 92717). J. Chem. Phys.; 67: No. 2, 593- 
603(15 Jul 1977). 

The wave equation for a nonlinear polyatomic molecule is 
formulated in molecule-fixed coordinates by a method originally due 
to Hirschfelder and Wigner. Application is made to a triatomic 
molecule, and the wave equation is explicitly presented in a useful 
molecule-fixed coordinate system. The formula for the adiabatic 
correction to the Born—Oppenheimer + 5 emery for a triatomic 
molecule is obtained. The extension of the present formulation to 
larger polyatomic molecules is pointed out. Some terms in the 
triatomic molecule wave equation are discussed in detail. 


55260 Theory of resonant Raman scattering in the strong vibronic 
coupling limit—a Green's function approach. Hong, H. (Department 
of Chemistry and Radiation Laboratory University of Notre Dame, 
uo Indiana 46556). J. Chem. Phys.; 67: No. 2, 801-812(15 

A Green's function approach for resonant Raman scattering is 
proposed here, which is suitable for both weak and strong vibronic 
oneines. The formalism is based on the solution of the exact 

Green's function in the Longuet—Higgins representation, using the 
solutions to the static equations in ordinary molecular quantum 
mechanics as the basis set. The physical meaning of various interac- 
tion schemes becomes clear in representation. In particular, the 
vibronic coupling is based on the interactions between individual 
zero-order vibronic levels and is carried through to infinite order, 
whereas the traditional first-order results only account for the emis- 
sion of one single vibrational quantum. Nonadiabatic contributions 
ene sian contained in the formalation. The method is applied to the 
following cases: (1) the change in nuclear equilibrium position due to 
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electronic excitation, (2) vibronic coupling involving two excited 
states, and (3) the change in nuclear potential (force constants) due 
to electronic excitation. N ical results show that the conver- 
gence is excellent even for large vibronic coupling and in exact 
resonance region. Furthermore, all the physical pore Faas of interest, 
such as Raman cross sections of fundamentals and overtones, abso 
tion profiles, Franck—Condon factors, quantum yields can be 
tained at the same time in this unified approach. 
55261 Theory of resonant 
hot bands. Hong, H. 
ratory, University of Notre 
Chem. Phys.; 67: No. 2, 813-823(15 Jul 1977). 
Resonant Raman scattering is discussed in the framework of 
the Green's function method in both the strong and weak vibronic 
coupling limits. We further elaborate on the meaning of each matrix 
element of the Green's function, evaluated in the convenient basis set 
which is commonly referred to as the Longuet—Higgins representa- 
tion. Cross sections for absorption, Rayleigh, Raman fundamentals, 
Raman overtones, hot bands, etc., can all be related to the matrix 
elements of the Green’s function. It is further emphasized that only 
in the vibronic view elaborated here does a simple and direct 
correlation exist between the light scattering processes and the 
Green's functions. Some typical excitation profiles for overtones and 
hot bands are calculated, and the consequences of strong vibronic 
couplings are discussed in contrast to the weak vibronic coupling 
case. 


55262 Infrared studies of one-dimensional conductors of the 
cation-deficient type: Mi.75[Pt(CN).]1.5H2O where M=K, Rb, or Cs. 
Ferraro, J.R.; Basile, L.J.; Williams, J.M. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 
67: No. 2, 742-745(15 Jul 1977). 

Infrared studies of one-dimensional conductors of the cation- 
deficient type M:/sub ./7s[Pt(CN),]1. a where M=K, Rb, or Cs, 
are reported. Results are compared with those previously reported 
for the anion-deficient conductors as well as between the starting 

materials, unoxidized K2[Pt**?(CN)J3H2O and fully oxidized 

K.[Pt**(CN),Br2]. It is observed that some of the infrared-active 
vibrations are sensitive to the oxidation state of Pt. The trends are 
explained in terms of an increase in metal—CN 7-back bonding, and 
a decrease in the metal—carbon sigma bonding. Spectral data are 
included for the organic guanidinium tetracyanoplatinate 1-D con- 
ductor. 


FLUID PHYSICS 


55263 Freezing-controlled penetration of a saturated liquid into a 
cold tube. —— M.; Yim, A.; Cheung, F.B. (Argonne National 
Laboratory, Reactor Analysis and Safety Division, Argonne, III.). J. 
Heat Transfer; 99: No. 2, 233-238(May 1977). 

The tion of a saturated liquid (a noes at its freezing 
temperature) into a tube that is initially empty and maintained at a 
temperature below the freezing temperature of the liquid is treated 
theoretically and ex tally. A convenient approximate method 
is introduced which involves postulating a reasonable functional 
form for the instantaneous shape of the frozen layer along the tube 
wall. Graphical velocity-time and penetration distance-time curves 
are presented displaying the principal effects of a single dimension- 
less parameter. In the limit of negligible liquid inertia, shown to be 
relevant to high Prandtl number materials, a closed-form expression 
for the liquid penetration length is obtained. The expression com- 
pares well with experimental results. 


SUPERFLUIDITY 


55264 Types of vortex solutions in superfluid He*. Chechetkin, 
V.R. (Moscow Physico-technical Institute). Sov. Phys. - JETP (Engl. 
Transl.); 44: No. 4, 766-772(Oct 1976). 

Vortex solutions in the A and B phases of superfluid He* are 
eee sedan dees ee ee It is shown 
that any vortex state can be characterized b’ quantum num- 
bers. Some of the results are directly applicable to the theory of 
nematic liquid crystals. Volume solutions are set up which may exist 
for arbitrary values of the coefficient K22, and it is shown that either 
radial or circular disclinations may exist, depending on the relation 
between the Frank coefficients. 


55265 Line and point singularities in superfluid He*. Volovik, 
G.E.; Mineev, V.P. (L. D. Landau Institute o Se oe 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 24 
No. 11, ae 5635 Dec 1976). 

A classification is presented for the logically stable singu 
larities in the A and B phases of He®, wi Ay sy nee Ly mate 
taken into account. 
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PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


55266 Electroproduction of forward protons up to Q? = 9.5 
GeV*. Bebek, C.J.; Brown, C.N.; Kline, R.V.; Pipkin, F.M.; Raither, 
S.W.; Sisterson, L. K.; Browman, A; Hanson, K.M.; Larson, i. 
Silverman, A. (High Energy Physics Laboratory, Harvard Universi- 
ty, Cambridge, Massachusetts 02138). Phys. Rev., D; 15: No. 11, 
3077-3081(1 Jun 1977). 

We report new measurements of inclusive proton electropro- 
duction. Data were taken with a hydrogen target at the (W,Q?) 
points (2.2 GeV, 1.2 GeV), (2.7, 2.0), (2.7, 3.3), (2.7, 6.2), and (2.7, 
9.5) and with a deuterium target at (2.2, 1.2), (2.7, 2.0), (2.7, 6.2), and 
(2.7, 9.5). The invariant structure function is studied as a function of 
W, Q?, a, and x’. The data are compared with the predictions of the 
constituent-interchange model. 


55267 Scalar-transverse separation of electroproduced K* A and 
K* >° final states. Bebek, C.J.; Brown, C.N.; Kline, R.V.; Pipkin, 
F.M.; Raither, S.W.; Sisterson, L.K.; Browman, A.; Hanson, K.M.; 
Larson, D.; Silverman, S. (High Energy Physics Laboratory, Har- 
vard University, Cambridge, Massachusetts 02138). Phys. Rev., D; 15: 
No. 11, 3082-3084(1 Jun 1977). 

We present evidence for a large scalar contribution to the 
cross section for the reaction ep yields eK* A. No evidence for a 
scalar contribution is found for the reaction ep yields eK* 2°. This is 
reminiscent of the results for the 7* n and 7r* A° final states. 


55268 Inclusive charged-pion electroproduction. Bebek, C.J.; 
Brown, C.N.; Herzlinger, M.S.; Holmes, S.D.; Lichtenstein, C.A.; 
Pipkin, F.M.; Raither, S.W.; Sisterson, L.K. (High Energy Physics 
Laboratory, Harvard University, Cambridge, Massachusetts 02138). 
Phys. Rev., D; 15: No. 11, 3085-3104(1 Jun 1977). 

We report measurements of semi-inclusive pion electropro- 
duction from both hydrogen and deuterium targets carried out at the 
Wilson Synchrotron Laboratory at Cornell University. Measure- 
ments were made at the (W,Q?) points (2.15 GeV, 1.2 GeV”), (2.15, 
4.0), and (3.11, 1.2) with hydrogen and deuterium, and at (2.15, 2.0), 
(2.67, 3.3), and (3.11, 1.7) with hydrogen only. The invariant virtual- 
photoproduction cross section for pions scaled by the total cross 
section is studied as a function of x’, P/sub T/ 2 W, and Q? The 
invariant structure function shows no Q? dependence and a weak W 
dependence. The ratio of 7* to 7~ production is also presented, but 
a distinction between a universal w or W dependence cannot be 
made. 


STRONG BARYON-INDUCED INTERACTIONS 


55269 ar* -, K*-, pp, and p-barp elastic scattering from 50 to 175 
GeV/c. Ayres, D.S.; Diebold, R.; Maclay, G.J.; Cutts, D.; Lanou, 
R.E. Jr.; Levinson, L.J.; Massimo, J.T.; Litt, J.; Meunier, R.; Sogard, 
M.; Gittelman, B.; Loh, E.C.; Brenner, A.E.; Elias, J.E.; Mikenberg, 
G.; Guerriero, L.; Lavopa, P.; Maggi, G.; DeMarzo, C.; Posa, F.; 
abt G.; Spinelli, P.; Waldner, F.; Barton, D.S.; Butler, J.; 
Fines. Friedman, J.I.; Kendall, H.W.; Nelson, B.; Rosenson, L.; 
Verdier, R.; Gottschalk, B.; Anderson, R.L.; Gustavson, D.; Rich, 
K.; Ritson, D.M.; Weitsch, G.A. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev., D; 15: No. 11, 3105-3138(1 Jun 
1977). 
The differential cross sections for the elastic scattering of 7*, 
am”, K*, K~, p, and p-bar on protons have been measured in the t 
interval -0.04 to -0.75 GeV? at five momenta: 50, 70, 100, 140, and 
175 GeV/c. The t distributions have been parametrized by the 
quadratic exponential form do'/dt = A exp( B abs. value(t) + C abs. 
value(t)? and the energy dependence has been described in terms of a 
single-pole Regge model. The pp and K*p diffraction peaks are 
found to shrink with a’ ~ 0.20 and ~ 0.15 GeV~?2, respectively. The 
barp diffraction peak is antishrinking while 7*- and K~p are 
relatively energy-independent. Total elastic cross sections are calcu- 
lated by integrating the differential cross sections. The rapid decline 
in o/sub el/ observed at low energies has stopped and all six 
reactions approach relatively constant values of o-/sub el/. The ratio 
of o/sub el//a/sub tot/ approaches a constant value for all six 
reactions by 100 GeV, consistent with the predictions of the geomet- 
ric-scaling hypothesis. This ratio is ~ 0.18 for pp and p-barp, and ~ 
0.12—0.14 for m*- and K*-. A crossover is observed between K* p 
and K~ p scattering at abs. value t approx =0.19 GeV? and between 
pp and p-barp at abs. value t approx=0.11 GeV Inversion of the 
cross sections into impact-parameter space shows that protons are 
quite transparent to mesons even in head-on collisions. The probabil- 
ity for a meson to pass through a proton head-on without interaction 
inelastically is ~ 20%, while it is only ~ 6% for an incident proton 
or antiproton. Finally, the results are compared with various quark- 
model predictions. 
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STRONG MESON-INDUCED INTERACTIONS 


55270 Elastic scattering of 7~, K~, and p-bar from hydrogen at 8 
and 16 GeV/c. Russ, J.S.; Birnbaum, D.; Edelstein, R.M.; Hien, N.C.; 
McMahon, T.J.; Mucci, J.F.; Stein, N.A.; Anderson, E.W.; Bleser, 
E.J.; Blieden, H.R.; Collins, G.B.; Garelick, D.; Menes, J.; Turkot, 
F. (Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213). 
Phys. Rev., D; 15: No. 11, 3139-3154(1 Jun 1977). 
In a single-arm spectrometer experiment, high-precision 

surements of do-/dt for 7~ p, K~ Le Solna: elastic scattering oe 
been made at 8 and 16 GeV/c. 7” p data show rich structure at 
8 GeV/c, indicative of strong non-Pomeron contributions, while the 
16-GeV/c data are much smoother. For -t < or approx = 1 (GeV/ 
c)* there is a strong s dependence, while there is very little for -t < 1 
(GeV/c)*. For p-barp scattering the forward region is smoothly 
diffractive for -t < 0.4 age and shows an The 
exponential slope is measured to be 12.36 +- 0.04 


eter b 
(GeV/c)? at 8 GeV/c and 11. 40. +- 0.04 (GeV/c)~? at 16 GeV/c. 
The structure near -t = 0.6 (GeV/c)? seen at lower energies is still 
obvious at 16 GeV/c. The K~ p data show some structure at 8 GeV/ 
c, but can be ps ter ag A adequately by a quadratic 
distribution 


form. At 16 GeV/c the K~ p angular antishrin- 
kage and lies above the 8-GeV/c cross section for 0.11 < -t < 0.8 
(GeV/c)? 


§5271 a” p interactions at 205 o_ plied nape of charged 
and neutral production of neutral particles. Ljung, D.; 
Bogert, D.; Hanft, R.; Huson, F.R.; Kahn, S.; Pascaud, C.; Pruss, S.; 
Smart, W.M.; ; Bingham, H.H.; Chew, D.M.; Daugeras, B.Y.; Fretter, 
W.B.; Goldhaber, G.; Graves, W.R.; Johnson, A.D.; Kadyk, J.A.; 
Stutte, L.; Trilling, G.H.; Winkelmann, F.C.; Yost, G.P. (Fermi 
National Accelerator Laboratory, Batavia, Illinois 60510). Phys. 
Rev., D; 15: No. 11, 3163-3180(1 Jun 1977). 

A study of 205-GeV/c 7 p interactions has been made with a 
48 800-picture exposure in the bare Fermilab 30-inch hydrogen 
bubble chamber. The average number of charged particles produced 
per inelastic interaction is 7.99 +- 0.06. The elastic cross section i 
3.18 +- 0.13 mb and the total cross section is 24.19 wt re. wot The 
inclusive cross sections for reyes 
171.3 +- 15.3 mb, o(K°/sub S/)) = 
= 1.71 +- 0.34 mb (x < oS ont tienes 
0.1). The average number of 7°’s produced per i 
consistent with a linear rise with the number of charge ar he 
and about equal to the number of produced 2 a” or 1 ay. 
number of K°’s, A’s, and A-bar’s is consistent =i ve ve 
dependence on the number of charged particles. General characteris- 
tics of neutral-particle production are presented and compared with 
other experiments. For each topology the produced neutral energy is 
~ 1/3 of the incident energy. 


55272 High-statistics study of the reactions 7~ p yields K~ K* n 
and 7*n yields K- K*p at 6 GeV/c. Pawlicki, A.J.; Ayres, D.S.; 
Cohen, D.; Diebold, R.; Kramer, S.L.; Wicklund, A.B. apes 
National Laboratory, Argonne, Illinois 60439). Phys. Rev., D; 
11, 3196-3221(1 Jun 1977). 

The Argonne Effective Mass Spectrometer has been used for 
a high-precision study of the reactions 7~ p yields K~ K* n (110 000 
events) and w*n yields K~ K* p (50 000 events) at 6 GeV/c for 
K~ K* masses below 1750 MeV and momentum transfers -t < 0.40 
GeV*. Comparison of the two reactions isolates interferences be- 
tween isospin-0 and isospin-1 K~ K* states. We observe f-Ae®, f-A°, 
and f-f interferences in the Y°, moment and find f' production to 
have a substantial contribution from some mechanism other than 
pion exchange. We present values for the f' mass (1506 +- 5 MeV), 
width (66 +- 10 MeV), and branching ratio [(f' yields w2/f’ yields 
all) = (1.2 +- 0.4) %]. The relative f- eee eee 
be 170 +- 10% the 2** nonet mixing angle is determined to be 32.5 
+- 0.5°, which is less than the ideal value. The measured relative f- 
A°s production phase of (63**! -:5) degree confirms a prediction of 
Irving and Michael based on duality and vector-meson —— 
studies. The K-barK branching ratio of the f meson is measured to 
(f yields K-barK/f yields all) = (3.8 +- 0.4) %. An SU(3) wetieibe 
for the ratio of the rhoKK to the rhomw7 coupling is found to agree 
with the data. In addition to the isospin-0 S*, substantial isospin-1 S- 
wave production is observed near the K~ K* threshold and the 
effects of the recently reported S-wave enhancement of mass ~ 1300 
MeV are observed. Our results show that the enhancement has 
isospin 0, with a slow variation of phase. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 
ELECTROMAGNETIC INTERACTIONS 


55273 Molecular charmonium and C-exotic mesons. Tuan, S.F. 
(Department of Physics and Astronomy, University of Hawaii at 





5742 ENERGY RESEARCH ABSTRACTS 


Manoa, Honolulu, Hawaii 96822). Phys. Rev., D; 15: No. 11, 3478- 
3480(1 Jun 1977). 

Recently De Rujula et al. and Okun and Voloshin suggested 
that several peaks in e~ e* annihilation cross section into hadrons are 
due to resonances between two charmed mesons in a relative P 
wave. Such a picture raises at once the question whether C-exotic 
mesons formed also from two charmed mesons (or four-quark mole- 
cules) in a relative P wave may not coexist at comparable mass. We 
examine briefly here the spectroscopy for C-exotic mesons with J/ 
” P/ = 0, I/sup G/ = 0°, 1*, and J/sup P/ = 1-, I/sup G/ = 

xe 


55274 Hadron and quark mass differences. Peaslee, D.C. (Phys- 
ics Department, Brown University, Providence, Rhode Island 
02912). Phys. Rev., D; 15: No. 11, 3495-3498(1 Jun 1977). 

An estimate D* - D® 5 MeV is made on the basis of a 
phenomenological quark model in which baryon mass differences 
are fitted exactly and simple corrections are made for the looser 
structure of bosons. The other boson fits are satisfactory except for 

icting rho* - rho® 0.3 MeV. An incidental quark mass difference 

is obtained: m/sub d/ - m/sub u/ 10 MeV from sources other than 
ordinary QED. It is mare that weak interactions with the heavy 
charmed quark are responsible, so that [(m/sub d/ - m/sub u/)/(m/ 
sub s/ - eb u/)]'/? @/sub C), the Cabibbo angle. 


WEAK INTERACTIONS 


55275 Analysis of e* + e yields V* + V~ yields e* + v/sub e/ 
+ » + v-bar/sub F 4 with beam polarization. Lauwers, P.G.; 
Gavrielides, A.; Kuo, T.K. (Physics Department, Purdue University, 
West Lafayette, Indiana 47907). Phys. Rev., D; 15: No. 11, 3222- 
3226(1 Jun 1977). 

We study the process e* + e~ yields V* + V™~ yields e* + v/ 
sub e/ + mp + v-bar/sub p/ where V*- are vector bosons. 
Transverse polarization of the incident beams, as well as anomalous 
magnetic dipole and anomalous electric quadrupole moments of the 
vector bosons, are taken into account. Analytic expressions are 
obtained for the relevant differential cross sections. This process is a 
possible explanation of the anomalous ep events in the SPEAR ee 
annihilation experiment. 


55276 Reconciliation of deep-inelastic neutrino and antineutrino 
measurements with the four-flavor parton model. Budny, R. (Rocke- 
feller University, New York, New York 10021). Phys, "Rev., D; 15: 
No. 11, 3227-3231(1 Jun 1977). 

The high-y anomaly and the anomalous increase of the total 
antineutrino cross section at high energy appear consistent with the 
usual parton model of four flavors if the first moment of the 
fractional momentum distribution of the s-bar parton is large com- 
pared with that of the u-bar, d-bar, and s partons. Various conse- 
quences and tests of this hypothesis are discussed. 


55277 v- and v-bar-induced neutral-current processes and 
SU(2)xU(1) gauge models of quarks. Hagiwara, T.; Takasugi, E. a ~ 
Rockefeller Gaiversity, New York, New York 10021). Phys. Rev., 

15: No. 11, 3232-3246(1 Jun 1977). 

By examining both v- and v-bar-induced neutral-current in- 
clusive processes on an isoscalar target and elastic scattering pro- 
cesses on a proton a. we derive two constraints on the fermionic 
sepheeumnien in SU( )xU(1) gauge models. There are five classes of 
models that are consistent with constraints. For each class the 
upper bound of sin?@/sub W/ is determined. We also list models for 
each class with a minimum vmber of quarks. For these models we 
analyze the data of vp and v-barp elastic scattering processes. We 
also examine both v- and nu-bar-induced charged- and neutral- 
current inclusive processes on a proton target. 


55278 T tum distribution 
using dimensional counting. Gunion, J.F. (Departmen 
University of California, Davis, California 95616). Phys Rev., D; 15: 
No. 11, 3317- 3320(1 Jun 1977). 

We discuss qualitatively and quantitatively the ex tions 
for parton transverse-momentum distributions and their effect upon 
p-pair production. 


55279 Cabbibbo-suppressed nonleptonic decays of charmed 
eyo Donoghue, J.F.; Wolfenstein, L. (Carnegie-Mellon Universi- 
Pittsburgh, Pennsylvania 15213). Phys. Rev., D; 15: No. 11, 3341- 
3345(1 Jun 1977). 
Test of the Glashow-Illiopoulos-Maiani Hamiltonian based on 
SU(3) symmetry are 5 agree that do not depend on any enhanc- 
ment assumptions. The significance of possible failures of these 
predictions are discussed with emphasis on alternative models in- 
eicine right-handed currents. 


Gauge theories of microweak CP violation. Lee, B 
(Fermi National Accelerator Laboratory, Batavia, Illinois 50510). 
Phys. Rev., D; 15: No. 11, 3394-3406(1 Jun 1977). 





of the — 
of Physs, 
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We investigate systematically the condition that CP violation 
in abs. value (AS) = 1 processes is “microweak”’ [i.e., of order of G/ 
sub F/e (m/m/sub W/)? where m is a typical hadronic mass] 
naturally (i.e., for all values of complex parameters of the theory) in 
SUG@)xU() ga e theories of weak and electromagnetic interactions. 
We consider faale Gam those models in which CP violation occurs in the 
quark mass om. The conditions for microweak CP violation in abs. 
value (AS) = 1 processes are that (1) quarks of charge -1/3 and of a 
given chirality have the same weak isospin I and Is, and (2) quarks of 
charge 2/3 (-4/3, if they exist) and quarks of charge -1/3 do not 
belong to the same weak isomultiplets for at least one chirality. 
Special attention is given to a more restricted class of models in 
which (1) quarks of a given charge and — have the same weak 
copie Vaal eabthammee ae ag  aerptionbes ge 4 + 
1 do not belong to the same isomultiplets for at least one c ity. In 
such models, the electric dipole moment of a quark arises only in 
second-order weak interactions, and is estimated to be of order of 
10-*° cm. Several examples of this class of models are given, one of 
which is the six-quark model of Kobayashi and Maskawa. 


55281 Constraints on gauge theories with diagonal neutral cur- 
rents. Paige, F.E.; Paschos, E.A.; Trueman, T.L. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Phys. Rev., D; 15: No. 
11, 3416-3420(1 Jun 1977). 

We derive constraints for the representation content of 
SU(2)xU(1) gauge —— whose neutral weak interactions con- 
serve all flavors. Among the results are the following: (a) For 
theories where all right-handed quarks are singlets under weak 
isospin, the existence of quarks with different values of T/sub L/? 
and FY /sub L/ implies one or more conservation laws in addition to 
charge. (b) In models with quarks of charges 2/3 and -1/3 and no 
new conservation laws we find that there are only three possibilities: 
(i) a generalization of the standard model with left-handed doublets 
and right-handed singlets, (ii) its mirror image, and (iii) a pure vector 
model with all quarks in doublets on the right and on the left, with 
degenerate masses for quarks of the same charge. 


55282 Orientation of the weak interaction with respect to the 
strong interaction. Wilczek, F.; Zee, A. (Joseph Henry Laboratories, 
Princeton University, Princeton, New Jersey 08540). Phys. Rev., D; 
15: No. 12, 3701-3710(15 Jun 1977). 

It is proposed that angles such as the Cabibbo angle and other 
angles which exist in theories with many quark flavors are calculable 
in theories where the quark mass spectrum is spontaneously deter- 
mined by the strong interaction. Some simple model calculations of 
this type are presented. The mechanism is tested in a two-dimension- 
al model where all our approximations may be made arbitrarily 
good. Four-dimensional, quasirealistic calculations are presented, 
including some models which lead to nonzero mixing angles. Two 
distinct stages in the determination of weak-interaction angles are 
identified and the relationship between them is explored. 


STRONG INTERACTIONS, GENERAL 


yo ag ee 6 ee oe ober eta > 
drons. (Fermi National Accelerator Lab., Batavia, IIl. 
(USA)). > ay Lett., B; 66: No. 3, 276-278(31 Jan 1977). 

The author —~ a factorization property of Re; aap? ew slopes 
between ordinary and new hadrons. Three (six) relations 
(baryons) are derived. This is supported experimentally in a known 
-_ — predictions are made. The D** mass is predicted to 

2 eV. 


55284 Quark sea and quantum chromodynamics. —— 
J.F.; Golowich, E. (Carnegie-Mellon University, Pittsburgh, 
sylvania 15213). Phys. Rev., D; 15: No. 11, 3421- 3432(1 Jun 1977). 


ect on calculated properties of hadrons is 20—30%. 


55285 G parity and the breaking of exchange degeneracy. Chew 
G.F.; Rosenzweig, C. t of Physics and Lawrence Berke- 
ley Laboratory, University of California, Berkeley, California 
94720). Phys. Rev., D; 15: No. 11, SS ae Jun 1977). 

Exact exchange degeneracy, a property of the planar S 
matrix, is not a feature of the physical world. G parity, an exact 
symmetry of strong interactions, fails tained 





ee ee ee oe We 
Aa splitting and justify the use of an 

relation for a/sub A2/ - a/sub rho/. Our analysis of the 
Geprelad Gillin seveds @ Gialiens wate hee Go we chanel. 
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STRONG INTERACTIONS, BARYON NO.=0 


55286 (UH—S511-234-77) Decays involving scalar Higgs parti- 
cles. Ma, E.; Pakvassa, S.; Tuan, S.F. (Hawaii Univ., Honolulu 
(USA). Dept. of Physics and Astronomy). Apr 1977. Contract EY- 
76-S-03-0511. Sp. Dep. NTIS, PC A02/MF AOI. 

Decays from charm particles and psions involving possible 
Higgs scalars (H/sup +-/, H®) in final state are examined. 


55287 psi decays into baryon pairs. Mtingwa, S.K. (Department 
of Physics and Astronomy, University of Rochester, Rochester, 
New York 14627). Phys. Rev., D; 15: No. 11, 3346-3353(1 Jun 1977). 

We discuss the decays of psi into octet-baryon—antibaryon 
pairs using a model due to Okubo wherein psi decays into un- 
charmed hadrons via its couplings to both hadronic and electromag- 
netic currents with appreciable interference effects. Relations are 
derived for the baryon form factors in terms of the nucleon electro- 
magnetic form factors. As a model for the nucleon electromagnetic 
form factors we use a Veneziano-type dual current model subject to 
the Drell-Yan constraints and the Okubo-Zweig-lizuka rule. Branch- 
ing ratios are computed and comparisons are made to other form- 
factor models. 


55288 Meson in the quark model with a phenomenologi- 
cal potential. Wills, J.G.; Lichtenberg, D.B.; Kiehl, J.T. (Physics 
Department, Indiana University, Bloomington, Indiana 47401). Phys. 
Rev., D; 15: No. 11, 3358-33651 ‘Jun 1977). 

The masses of mesons are calculated under the assumption 
that meson is a bound state of a quark-antiquark pair interacting via a 
phenomenological potential. The form of the potential, which con- 
tains a Coulomb-type term, a linear confining term, pulse spin-orbit, 
tensor, spin-spin, and other terms, is suggested by gauge field theoty, 
but the magnitudes of the terms are determined by phenomenologi- 
cal fit to the data. Predictions are given for the masses of as yet 
unseen mesons. 


STRONG INTERACTIONS, BARYON NO.=1 


55289 Status of the Regge-pole model for KN scattering. Joyn- 
son, D.; Kang, K.; Nicolescu, B. (Department of Physics and As- 
tronomy, University College, London, England). Phys. Rev., D; 15: 
No. 11, 3296-3308(1 Jun 1977). 

We compare the data on K* -p elastic, KN charge-exchange, 
and 7 p yields eta°n scattering with several classes of models. We 
show that the simple Regge-pole model is surprisingly good except 
for certain discrepancies with the data in and near the forward 
direction. It is found that if we add high-energy terms of a quadratic 
form in logs to all exchanges while at the same time imposing certain 
desirable restrictions (for example exchange degeneracy) on the 
Regge-pole parameters, an accurate description of the data can be 
obtained. Polarization predictions at high energy clearly distinguish 
between the different types of model, and KN charge-exchange and 
eta® production are shown to offer the best test of the existence of 
these unconventional effects near t = 0. 


55290 , Problems with the normalization of cross sections in the 

h model, Pire, B. (Stanford Linear Accelerator 
Center, meuied University, Stanford, California 94305). Phys. Reyv., 
D; 15: No. 11, 3475-3477(1 Jun 1977). 

It is in principle straightforward to estimate the size of 
differential cross sections at wide angle in parton models. We show 
in this note that such estimations in the framework of the constitu- 
ent-interchange model disagree completely with experimental data. 





STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


55291 Relativistic interactions between nuclei. Schmidt, 1A.; 
Blankenbecler, R. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Phys. Rev., D; 15: No. 11, 
3321-3331(1 Jun 1977). 

A relativistic theory of the inclusive scattering of nuclei is 
given. The theory is applicable to meson production reactions as 
well as to the yields of light nuclei. A characterization of the 
relativistic nuclear wave function is given and its connection to the 
standard wave function is explicitly shown. Counting rules are 
derived that allow one to characterize the behavior of the reaction 
cross sections simply in terms of the short-range behavior of the 
nucleon-nucleon force. Good agreement with experiment is achieved 
if the force is assumed to be due to the exchange of vector mesons 
with monopole form factors at each vertex. The predictions are 
successfully compared to several reactions. 


PHYSICS RESEARCH 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


55292 Three simple classes of mixing models. Bolzan, J.F.; 
Palmer, W.F.; Pinsky, S.S. (Department of Physics, The Ohio State 
University, Columbus, Ohio 43210). Phys. Rev., D; 15: No. 11, 3460- 
3465(1 Jun 1977). 

Three classes of mixing models are examined with respect to 
mass constraints and Okubo-Zweig-lizuka rule violation. 


55293 SU classification for “in” and “out” states. Fuchs, N.H. 
(Department of Physics, Purdue University, West Lafayette, Indiana 
47907). Phys. Rev., D; 15: No. 12, 3717372915 Jun 1977). 

Within the context of the quark model with interaction, pay 
algebras classifying “in” and “out” states are constructed and 
unitary transformation relating these algebras to the SU(6)/sub wa af 
algebra generated by integrals of local currents is given simply. The 
formulation is general so that one may study kinematic effects, 
which arise even in the absence of interaction from the angular 
requirements on the generators of the classification algebras. separate 
from dynamical effects, which are peculiar to the nature of the 
interaction and are also induced by these angular constraints. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


(UH—S511-235-77) Eigenvalue condition for the Weinberg 
angle and possible new leptons and quarks. Ma, E. (Hawaii Univ., 
Honolulu (USA). Dept. of Physics and Astronomy). Apr 1977. 
Contract EY-76-S-03-0511. 8p. NTIS, PC A02/MF A011. 

In a given SU(2) x U(1) gauge model of the weak and 
electromagnetic interactions, if one assumes that an eigenvalue con- 
dition exists for the mixing (Weinberg) angle, then its value can be 
computed in lowest-order perturbation theory. This idea is illustrat- 
ed with several examples, including two which are in agreement 
with all the present available data. 


55295 Fermion masses in gauge theories with chiral invariance at 
short distances. Ansel'm, A.A.; D’'yakonov, D.I. (Leningrad Institute 
for Nuclear Physics, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 4, 663-671(Oct 1976). 

If one imposes chiral invariance at short distances on gauge 
theories with spontaneous symmetry breaking of the Higgs type one 
obtains a natural mechanism for the appearance of two classes of 
fermion masses: light ones and heavy ones. The light fermion masses 
turn out to be of the order g? times the masses of the heavy ones, g 
being the gauge coupling constant. The possibility of imposing chiral 
invariance is based on a nontrivial property of the renormalization of 
the Yukawa coupling constants in gauge theories. As an illustration a 
simple SU (3) lepton model is considered in which the ratio of the 
electron and muon masses can be calculated to be of order 1/137. 


APPLICATIONS TO STRONG INTERACTIONS 


55296 (UH—511-233-77) Consequences of the Okun-Zakharov. 
Pontecorvo model of CP nonconservation. Pakvasa, S.; Tuan, SF. 
(Hawaii Univ., Honolulu (USA). Dept. of Physics and Astronomy). 
Apr 1977. Contract EY-76-S-03-0511. 5p. Dep. NTIS, PC A02/MF 
AOl. 


The consequences of a recent speculation that there might 
exist a milli-strong C-violating but P-conserving interaction in the 
decays of charmed particles are explored. The decays of 8, Ko/sub 
L/, w°, eta®, and psi are discussed. 7 references. (JFP) 


55297 Broken SU(4) voy and the baryon resonances. 
Campbell, G. Jr. f Physics, Syracuse University, 
Syracuse, New York 13210). Phys, Rev., Di 15: No. 11, 3377-3387C1 
Jun 1977). 

The J/sup P/ = 3/2* baryon-resonance mass spectrum, in 
cluding the charmed states, and the resonance widths are calculated 
using a broken-SU(4) -symmetric — ee model of the 
baryon—pseudoscalar-meson forces. The dispersion-theoretic multi- 
channel N/D matrix method is employed s a the scattering 
amplitude for each state. The the theory are a mixing 
parameter analogous to the SU(3) F to > ratio, the mass of the 
exchanged baryon, a subtraction-point energy in the dispersion inte- 
grals, and the 1/2* baryon and pseudoscalar-meson masses including 
those with nonzero values of charm. The positions and widths are 
determined for three different sets of predicted masses for those 
charmed particles. 
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FIELD THEORY 


55298 Electromagnetic fields as a manifestation of the geometry 
en See ear eon end ete a ae 
ding. Bryushinkin, S (I. V. Kurchatov Institute of Atomic 
Energy, Moscow). Sov. ion Dokl. (Engl. Transl.); 22: No. 1, 26- 
a 


geometrical 
theory or Raluza(AlP) 


55299 Quantum chromodynamics in two dimensions. Patrascioiu, 
A. t of Physics, B-019, University of California: San 
Die Jolla, California 92093). Phys. Rev., D; 15: No. 12, 3592- 
3596(15 Jun 1977). 

It is conjectured that the SU(N) gauge theory in two dimen- 
sions possesses two phases. Arguments in support of the existence of 
a new phase are presented. 


55300 Surface medication for gauge theories in two dimensions. 
Halpern, M.B.; Senjanovic, P. t of Physics and Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). Phys. Rev., D; 15: No. 12, 3629-3640(15 Jun 1977). 

When surface terms cannot be neglected, the usual canonical 
formalism is plagued by a host of ambiguities and inconsistencies. 
We review these problems in the context of the massive Schwinger 
model, and present a complete cure effected by a well-chosen 
dynamical surface term. In the presence of the surface term, the 
canonical formulation can again be naive. We also offer an introduc- 
tory application of the to the non-Abelian case: In a box, 
only singlet states are possible. The “new” singlet states involve 

ace excitation and may not survive the large-box limit. 


55301 Radially separated monopole solutions in non-Abelian 
gauge models. Michel, L.; O’Raifeartaigh, L.; Wali, K.C. (Institut des 
Hautes Etudes Scientifiques Bures-sur-Y vette, 91440, France). Phys. 
Rev., D; 15: No. 12, 3641-3655(15 Jun 1977). 

We consider a Yang-Mills-Higgs Lagrangian invariant under 

a oo transformations belonging to an arbitrary compact group 
iggs fields are assumed to belong to a real representation of 
S. We analyze in detail the conditions imposed on the fields due to 
the requirement that the static Hamiltonian or the total energy of the 
system be finite. We then seek static finite-energy solutions for 
which the radial of the fields is factorized. We show that 
for the coupled system of nonlinear equations emerging from the 
Lagrangian the equations for angular functions which carry the 
internal-symmetry labels and the equations for the radial ya 
ape into two separate systems of coupled nonlinear equations. 
bd solve the equations for angular functions completely and show 
jaded ap a ¢ fields vanish outside a fixed SO(3) subgroup of G and 
SO(3) group they reduce to the ‘t Hooft—Polyakov 
pe am withunit magnetic charge in appropriate units. The Higgs 
fields may belong to any integer representation of this SO(3) group. 
The static Hamiltonian and consequently the total energy or mass of 
SS cee Oe eine of Golan One. Thus 
we obtain in principle a mass a ee oo 
with the lowest mass corresponding to the ‘t Hooft—Polyakov case. 


55302 Interpretation of pseudoparticles in physical gauges. Ber- 
nard, C.W.; Weinberg, E.J. (Columbia University, New York, New 


ev., D; 15: No. 12, 3656-36515 Jun 1977). 


icle solutions to Yang-Mills field 

theories are discussed for gai where the F/sub //sub v/ unique- 

Te Geen. ‘ven though a unique vacuum is found, 

physical consequences obtained by previous authors are shown 

to occur. It is then shown how the Ao = 0 gauge may be reformulat- 

ed to give a unique vacuum. The many vacuums found by previous 

authors are seen to be artifacts of a particular parametrization of 
function space. 


field theoriee Ti Ks D.R. (Labo: wah oy | 
uang, tump, ratory for Nucle- 
oleae ont and Department of Physics, Massachusetts Institute of 
T , Cambridge, Massachusetts 02139). Phys. Rev., D; 15: 
No. we may Jun 1977). 

e ya as we luge grou’ snere i! 
sub a/ (a = l,. )» “inte 4 


basis is provided for the five-dimensional 
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55304 Resonances in SU(2) gauge theory. Stern, A. (Physics 
Department, Syracuse University, Syracuse, New York 13210). Ton 
Rev., D; 15: No. 12, 3672-3674(15 Jun 1977). 

Classical periodic trajectories are shown to exist for a test 
particle moving in an external SU(2) gauge field. The field is 
assumed to be static and of the form proposed by Wu and Yang. The 
energy of the system is positive, so the orbits are expected to give 
rise to a spectrum of metastable states. A Bohr-Sommerfeld quantiza- 
tion scheme is proposed for finding the spectrum. The results are 
applied to the problem of a particle interacting with a Polyakov-’t 
Hooft monopole, via the explicit solution of and Sommer- 
field. 


55305 Consistency of SU(N) gauge theory in two Euclidean di- 
mensions. Hanson, A.J.; Prasad, M.K. (Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). Phys. 
Rev., D; 15: No. 12, 3765-3767(15 Jun 1977). 

We examine the consistency of an SU(N) quark-gluon gauge 
theory in two Euclidean spacetime dimensions. Using Lorentz-invar- 
iant quantization surfaces, an axial gauge, the 1/N expansion, and the 
analog of a principal-value infrared cutoff, we solve exactly the 
Dyson self-dimension equation for a quark with zero bare mass. We 
thus evade the inconsistency present in the timelike-gauge Min- 
kowski-space approach to the theory. 


55306 Quantum meaning of classical field theory. Jackiw, R. 
(Laboratory for Nuclear Science and Department of Physics, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 02139). 
Rev. Mod. Phys.; 49: No. 3, 681-706(Jul 1977). 

Recent researches have shown that it is possible to obtain 
information about the physical content of nontrivial quantum field 
theories by semiclassical methods. This article reviews some of these 
investigations. We discuss how solutions to field equations, treated as 
classical, c-number nonlinear differential equations, expose unexpect- 
ed states in the quantal Hilbert space with novel quantum numbers 
which arise from topological properties of the classical field configu- 
ration or from the mixing of internal and space-time symmetries. 
Also ima -time, c-number solutions are reviewed. It is shown 
that they provide nonperturbative information about the vacuum 
sector of the quantum theory. 


SCATTERING THEORY 


55307 Wavepacket scattering in potential theory. Weber, T.A.; 
Hammer, C.L. (Ames Laboratory-ERDA and Department of Phys- 
ics, lowa State University, Ames, Iowa 50011). J. Math. Phys. (N.Y.); 
18: No. 8, 1562-1567(Aug 1977). 

A contour integration technique is developed which enforces 
the initial conditions for wavepacket-potential scattering. The expan- 
sion coefficients for the exact energy eigenstate expansion are auto- 
matically expressed in terms of the plane wave expansion coefficients 
of the initial wavepacket, thereby simplifying what is usually a 
tedious, mathematical process. The method is licable regardless 
of the initial spatial separation of the wavepacket from the scattering 
center. 


EXPERIMENTAL TECHNIQUES 


for calculating gamma—gamma directional corre- 
lation coefficients and mixing ratios. Macias, E.S. (Washington Univ., 
St. Louis); Ruhter, W.D.; Camp, D.C.; Lanier, R.G. Comput. Phys. 
Commun.; 11: 75-93(1976). 

The program ANGCOR has two modes of operation: in the 
first mode, directional correlation coefficients are determined by 
—_ uares fits to the experimental data with second- and forth- 

polynomials having only even terms. The coeffi- 

pw are then corrected for the experimental finite solid angles. For 
each spin sequence entered, a chi-square value is calculated for 49 
possible values of each transition mixing ratio. The printout appears 
as a 49 by 49 point grid which resembles a contour map. A study of 
several of these printouts allows the user to qualitatively determine 
possible spin sequences and mixing ratios. Mode II, the data simula- 
tion mode, calculates a set of directional correlation coefficients 
from spine end snlning sation eutered, oocsects for sallé angi, and 
re. SS ee eae as to Ao = 


experimental solid-angle 
ee ee ae 
ts for given : 


sequences and mixing ratios. An 
any section of the X* grid. Input 
must be ten angles or fewer. Correlations are limited to successive 


ma-ray cascades. The is written in FORTRAN IV and 
requires 25 344 memory i Running time depends on the 
computer used and the number of angles entered. Seven angles and 
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one spin sequence require ls on a CDC 7600. 3 figures, 1 table 
(RWR). 


55309 Future directions for sensitivity-based cross-section data 
assessment. Weisbin, C.R.; Oblow, E.M.; Marable, J.H. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soe.; 26: 483-484(Jun 1979). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55310 Data covariance estimation methods for sensitivity-based 
data assessment. Muir, D.W. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 26: 484-485(Jun 1977). 


From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


55311 Experience with quantitative data assessment and results 
for fusion reactors. Gerstl, S.A.W.; Dudziak, D.J.; Muir, D.W. (Los 
7 Scientific Lab., NM). Trans. Am. Nucl. Soc.; 26: 482-483(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 55313, 55522 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 55313 


55312 Assessment and evaluation of sodium cross sections on the 
basis of integral flux measurements. Parvez, A.; Becker, M. (Rensse- 
laer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 26: 594- 
595(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


55313 (EURFNR—1419) Evaluations for the German nuclear 
data library KEDAK-3. Part 1. Non-fissile materials. Goel, B. 
(comp.). (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). Mar 1977. 183p. 
(KFK—2389/2). Dep. NTIS (US Sales Only), PC A09/MF AOI. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

Evaluations for the KEDAK-3 library performed between 
1970 and 1976 are discussed. In particular, the data changes for the 
materials H, D, *C, %O, *7Al, Na, Mo, Cr, Fe, and Ni are 
described. 95 figures, 28 tables, 172 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 55313 


55314 5°Co + n calculations up to neutron energies of 40 MeV. 
Young, P.G.; Arthur, E.D. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 26: 503-504(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


EXPERIMENTAL TECHNIQUES 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


REFER ALSO TO CITATION(S) 55331 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 55316 


55315 Evaluated nuclear structure data file (ENSDF) for basic 
and applied research. Ewbank, W.B. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 26: 566-567(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 55313 


55316 Neutron capture cross-section measurements of °°Tc up to 
80 keV. Little, R.C.; Block, R.C. (Rensselaer Polytechnic Inst., 
Troy, NY). Trans. Am. Nucl. Soc.; 26: 574-575(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


55317 Singularities of the fissility of nuclei of medium-heavy 
elements. Andronenko, L.N.; Vaishene, L.A.; Gorshkov, V.L.; Ko- 


shevnyi, G.G.; Kotov, A.A.; Semenchuk, G.G.; Solyakin, G.E. (B. 
P. Konstantinov Institute of Nuclear Physics, USSR Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 24: No. 11, 573-581(5 
Dec 1976). 

We present experimental data on the fissility of nuclei from U 
to Sm, which reveal a singularity, in the region of the rare-earth 
elements, of the fissility as a function of the parameter Z*/A of the 
target. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


REFER ALSO TO CITATION(S) 55317 


SPONTANEOUS AND INDUCED FISSION 


(LA-NUREG—6818-MS) FPDCYS and FPSPEC: com- 

—~ programs for beta and i multi- 

p spectra from ENDF/B-IV data. Stamatelatos, M.G.; England, 
TR. "Los Alamos Scientific Lab., N.Mex. (USA)). 9 4 igr7. Con- 
tract W-7405-ENG-36. 82p. Dep. NTIS, PC A05/MF Ai 

FPDCYS and FPSPEC are two FORTRAN co pro- 
grams used at the Los Alamos Scientific Laboratory (LASL), in 
conjunction with the CINDER-10 program, for calculating cumula- 
tive fission-product beta and/or gamma multigroup spectra in arbi- 
trary energy structures, and for arbitrary neutron irradiation 
and cooling times. FPDCYS processes ENDF/B-IV fission-product 
decay energy data to generate multigroup beta and gamma spectra 
from individual ENDF/B-IV fission-product nuclides. FPSPEC fur- 
ther uses these spectra and the corresponding nuclide activities 
calculated by the CINDER-10 code to produce cumulative beta and 
gamma spectra in the same energy grids in which FPDCYS gener- 
ates individual isotope decay spectra. The code system consisting of 
CINDER-10, FPDCYS, and FPSPEC has been used for compari- 
sons with experimental spectra and continues to be used at LASL for 
generating spectra in special user-oriented group structures. 3 fig- 
ures. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


55319 (EURFNR—1436) Evaluetions for the German nuclear 


data library KEDAK-3. Part 2. Fissile and fertile materials. 


physik 

(KFK—2386/3). Dep. NTIS (US Sales Only), PC A0S/MF AOI. 
Work performed under United States—Euraiom Fast Reactor 

Exchange Program. 
valuations for the fissile and fertile a performed at 
KFK during the years 1973 to 1976 are gg particular, the 
evaluations of the data for *°U, **U, and nd "Py are 
described. Results of a preliminary check of th the pit Ee: data for a 
pe of critical assemblies are also given. 37 figures, 16 tables, 177 

erences. 


55320 Evaluation of the **Pu neutron data for ENDF/B-V. 
Kujawski, E. (General Electric Co., Sunnyvale, CA); Stewart, L. 
Trans. Am. Nucl. Soc.; 26: 591(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55321 Evaluation of **U for ENDF/B-V. Pennington, E.M 
Poenitz, W.P.; Smith, A.B. (Argonne National Lab., IL). Trans. rs 
Nucl. Soc.; 26: 591-592(Jun 19 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 55319, 55320, 55321 


55322 Fission cross sections of *°U and *°°Pu averaged over 
252Cf neutron spectrum. Davis, M.C.; Knoll, G.F. (Univ. of Michi- 
gan, Ann Arbor). Trans. Am. Nucl. Soc.; 26: 595-596(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NUCLEAR THEORY 


NUCLEAR REACTIONS AND SCATTERING 


55323 Empirical formulas for 14-MeV neutron-induced cross sec- 
tions. Pai, H.L.; Andrews, D.G. (Univ. of Toronto). Trans. Am. 
Nucl. Soc.; 26: 569(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 54810, 55335 


55324 (SAND—77-0832) SPHERE: a spherical-geometry multi- 
material electron/ transport code. Halbleib, J.A. 
ue, N.Mex. (USA)). Jun 1977. Contract 
EY-76-C-04-0789. 31p. S, PC A03/MF AO1. 
SPHERE provides experimenters and theorists with a method 
for the routine solution of peel oad hoton en 
through multimaterial configurations 


Emphasis is simplici Tein endiiee 
Ephans placed op operational ampli : vn Seer condensed-history elec- cing 


tron Monte Carlo with conventional si 
Carlo in order to describe the transport of all poman rage 
apn MeV down to 1.0 and 10.0 keV for electrons and 
ively. nee Oe anes 
‘gies, wi pees eaptere Custaten of Go yntite at 
pose maarrtg ape structure of the rt media becomes 
important. Flexibility of construction permits user to tailor the 
model to specific lications and to extend the capabilities of the 
model to more sop’ — through relatively simple 
update procedures. 8 figs., 3 


55325 Matrix methods for radiation transport. Aronson, R. (Po- 
eee Trans. Am. Nucl. Soc.; 26: 
un 
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From Transactions of the Nuclear Society 1977 


American 
annual meeting; New York, NY, USA (12 Jun 1977). 


Simultaneous measurement of neutron and gamma-ray 
spectra in tue equivalent medium. Stupat, TA: Elson, H.R.; Sha- 
piro, Kereiakes, J.G. pg of Cincinnati, ‘Ohio). Trans. Am. 
Nucl. y ~S. 26: 489-491(Jun 19 

From Transactions of American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55327 Improved multigroup Monte Carlo photon cross-section 
technique. Scudiere, M.B.; Ward, J.T. Jr. (Univ. of Virginia, Char- 
lottesville). Trans. Am. Nucl. Soc.; 26: 496-497(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55328 Rejection technique for selecting photon scattering angles 
in MORSE. Ward, J.T. Jr. (Univ. of Virginia, Charlottesville). 
Trans. Am. Nucl. Soc.; 26: 497-498(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55329 Energy losses by slow ions and atoms to electronic excita- 
tion in solids. Ferrell, T.L.; Ritchie, R.H. (Physics Department, 

Appalachian State University, Boone, North Carolina 28608). Phys. 
Rev., B; 16: No. 1, 115-123(1 Jul 1977). 

We consider the theory of energy losses by slow ions and 
atoms to electronic excitations in an electron gas. Predictions of the 
theory are compared with experimental data on ion penetration in 
several different solids. We also compare the stopping power ob- 
tained from linear-response theory with that found from numerically 
computed phase shifts for electron scattering on the screened poten- 
tial of an ion. The stop oe! Vary of an electron gas for slow, ‘ingly 
ionized He atoms is ited from linear-response theory, by using 
a wave function for the ree electron determined self-consistently 
in the electron gas. 


SHIELDING CALCULATIONS AND EXPERIMENTS 


REFER ALSO TO CITATION(S) 54493, 54494, 55325, 55337, 
55340, 55545 


55330 Recent radiation transport methods development at Los 
Alamos Scientific Laboratory. Miller, W.F. Jr. (Los Alamos Scientif- 
ic Lab., NM). Trans. Am. Nucl. Soc.; 26: 473-474(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55331 What you should know about ENDF/B-V. Dunford, ae 
Kinsey, R. (Brookhaven National Lab., Upton, NY). Trans. Am. 
Nucl. Soc.; 26: 480(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55332 Effects of lead shields on neutron spectra. Eccleston, 
G.W.; Woodruff, G.L. (Univ. of Washington, Seattle). Trans. Am. 
Nucl. "Soc.; 26: 537-538(Jun ys 

From Transactions of American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55333 Radiation shielding information center: an international 
technology resource. Maskewitz, B.F.; Trubey, D.K.; Roussin, R.W.; 
McGill, B.L. (Radiation Shie Information Center, Oak Rdige, 
TN). Trans. Am. Nucl. Soc.; 26: 563-566(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 54283, 54408, 54409, 54464, 
soae4 = 54468, 54470, 54471, 54473, 54474, $4560, 55310, 


55334 is at S moon > 

Oc Collese Pak MD: U f Maryland (1976). 195p. U: Tae 

niv. 0 niversi' 

Microfilms Order No. 77-10,407. i al 
Thesis (Ph. D.). 

An analytical procedure has been developed to solve two- 

ee Se one-dimension- 

al finite geometries. Both first and second order transform proce- 
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dures are utilized to reduce the two-group integral transport equa- 
tion to a form which can be solved using the method of singular 
eigenfunction expansion. The applications to specific examples in- 
clude the spherical shell-source problem, the cylindrical critical 
problem and the cylindrical shell-source problem. In order to ex- 
plore a more universal procedure of dealing with convex geometries, 
a second-order transform technique is discussed diversely. With 
application to both sperhical and cylindrical geometries, this proce- 
dure is demonstrated to be equivalent to the more specialized first- 
order transform procedure applicable only to spherical problems. A 
numerical algorithm for the spherical shell-source problem is incor- 
porated in a computer code, TWOSS. The total neutron densities, 
angular flux, net current and macroscopic neutron balance can be 
obtained from this computation. The accuracy of TWOSS is investi- 
gated by a comparison of the total flux with the values obtained 
using a discrete ordinates code ANISN. Agreement was achieved to 
within the numerical accuracy of the model. Also the advantage of 
TWOSS over a discrete ordinates calculation is demonstrated since 
the contribution to the density from the discrete and continuous 
eigenfunctions is shown separately. Since the discrete solution close- 
ly approximates the diffusion theory, the errors incurred near the 
sources and boundaries in using the diffusion approximation are 
readily quantified. 


55335 Finite element methods for radiation transport 
tions. Lewis, E.E. (Northwestern Univ., Evanston, IL). Trans. ow 
Nucl. Soc.; 26: 474-475(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55336 Discrete angle, finite element formulation. Lillie, R.A. 
(Oak Ridge National Lab., TN); Robinson, J.C. Trans. Am. Nucl. 
Soc.; 26: 475-476(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55337 New concept for deep-penetration transport calculations 
and two new forms of the neutron transport equation. Gerstl, S.A.W. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 26: 476- 
477(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55338 Roles of the “<_ value and the point value in Monte 
Carlo importance sampling. 7 J.S. (Oak Ridge National Lab., 
TN); Hoffman, T.J.; ey Trans. Am. Nucl. Soc.; 26: 477- 
478(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55339 Computational method for toroidal geometry effects. Jung, 
J. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 26: 478- 
479(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55340 National neutron cross-section center. Pearlstein, S. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 26: 
566(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55341 Relation between henge yy li x-function and the ei- 

genvalues of integral operators with difference kernels. Rao, R.V. 
{indian Inst. of Science, Sete J. Math, Anal. Appl.; 59: No. 1, 
60-68(1 Jun 1977). 

The spectral analysis of integral operators with difference 
kernels on finite intervals plays an important role in a wide class of 
transport phenomena such as neutron transport and radiative trans- 
fer. In the semi-infinite case, it can be shown that the eigenvalues for 
these operators can be related to the poles and zeros of what is 
usually referred to as the H-function of Chandrasekhar. A rigorous 
proof of the relation between the poles and zeros of the X function 
(corresponding to the H function) and the eigenvalues is given. This 
is done in two steps. First differentiability property of the resolvent 
kernel is proven and then, using this property, and an identity 
involving the X function and the resolvent kernel is proven. This 
identity in turn would relate the X function to the eigenvalues by an 
earlier result. 5 refs. (JFP) 


EXPERIMENTAL TECHNIQUES 


MEDICAL PHYSICS 


DOSIMETRY 


55342 Calculation of dose from high-energy electrons, Seltzer, 
S.M. (National Bureau of Standards, Washington, DC). Trans. Am. 
Nucl. Soc.; 26: 499-501(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55343 Dosimetry in tissue-equivalent phantoms exposed to high- 
energy electrons: from cavity theory to Monte Carlo. O’Brien, K. 
(Energy Research and Development Administration, New York). 
Trans. Am. Nucl. Soc.; 26: 501-502(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


SOLID STATE PHYSICS 


55344 Correlations between the structure and reactivity at solid- 

gas and solid-liquid interfaces. Somorjai, G.A. (Univ. of California, 
Berkeley). J. Electrochem. Soc.; 124: No. 6, 205C-214C(Jun a 

Recent developments indicate that new understanding of 

electrode processes and chemical phenomena which take place at the 
solid-liquid interface will come from correlations with studies of 
equivalent processes at the solid-gas interface. Present views of the 
atomic and electronic structure of surfaces and adsorbates are re- 
viewed, along with the surface composition of binary alloy systems 
as it emerges from modern studies of the solid-vacuum and solid-gas 
interfaces. Then some of the surface reaction studies which have 
been carried out recently to correlate the reactivity of the surface 
with its structure and composition are reviewed. Finally, certain 
research projects which would be of importance to begin to corre- 
late surface phenomena at solid-liquid and solid-gas interfaces are 
proposed. 10 figures, 4 tables (RWR) 


55345 Calculations of the thermal boundary resistance. Kater- 
berg, J.A.; Reynolds, C.L. Jr.; Anderson, A.C. (Department of 
Physics and Materials Research Laboratory, University of Illinois, 
Urbana, Illinois 61801). Phys. Rev. B; 16: No. 2, 673-679(15 Jul 
1977). 

A comparison is made of two versions of the acoustic-mis- 
match theory of the thermal boundary resistance R which occurs at 
the interface between a pair of solids. The most recent version 
predicts R yields 0 as the two solids become identical, while the 
earlier version indicates a finite R as the interface essentially vanish- 
es. It is shown that the two versions make different assumptions as to 
what a thermometer measures and that, if appropriate thermometers 
are used, both versions give the same result. This conclusion is 
supported by experimental evidence. 


55346 Simplified kinetic theories for electron-hole 

Silver, R.N. (Theoretical Division, Los Alamos Scientific Laborato- 
ry, Los Alamos, New Mexico 87545). Phys. Rev., B; 16: No. 2, 797- 

800(15 Jul 1977). 

It is shown that expressions for electron-hole droplet nuclea- 
tion and decay currents, derived in earlier papers by the author and 
others, can be applied to problems of time-dependent exciton densi- 
ties only in restricted conditions. The induction time, which charac- 
terizes the response of nucleation and decay currents to changes in 
the exciton density, must be shorter than the inverse logarithmic 
time derivative of the nucleation and decay currents when these are 
significant. Numerical studies show that the induction time is too 
long for steeply rising high-intensity pulses, and for most decay 
phenomena except for extremely slow changes in the laser intensity. 


SOLID STATE PLASMA 


55347 Ultrafast transient response of solid-state plasmas. I. 
manium, theory, and t. Elci, A.; Bynes 2 M.O.; Smirl, A.L.; 
Matter, J.C. (Department of Physics and Optical Sciences Center, 
University of Arizona, Tucson, Arizona 85721). Phys. Rev., B; 16: 
No. 1, 191-221(1 Jul 1977). 

A first-principles theory is developed for the generation and 
the subsequent transient behavior of dense electron-hole plasmas 
produced in germanium by intense picosecond optical pulses. Ex- 
perimental data are discussed and compared with the theory. It is 
shown that the valley structure of the Ge conduction band, phonons, 
and plasmons play significant roles in the generation and the tempo- 
ral evolution of the plasma. The agreement between the theory and 
experiments is good. Some predictions of the theory are discussed. 
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SUPERCONDUCTIVITY 


55348 (COO—2271-98) ee ae expansions for 

isotropic model in one and two dimensions: I. Gujrati, 

P.D. (Columbia Univ., New York (USA). Dept. of Physics). 1974" 

Contract EY-76-C-02-2271. 49p. Dep. NTIS, PC A03/MF AO1. 

This preliminary report considers all the clusters with n less 

Gun ec endl 10 and | less than or equal to pth yy ne. geod 
lattice and uses the representations of the symmetric grou) 

te their partition functions as a series in powers oO Pd 

temperature 1/T up to twentieth order. The contribution 

clusters to the free energy are computed for the infinite 

ware lattice in zero external magnetic field. The contribu- 

~— field can be calculated exactly to any desired 

reciprocal temperature. This calculation is carried out 

lattice. The complete contribution to twentieth order 

for an infinite square lattice must include graphs that cover remain- 

ing clusters up to n = 20 and | = 20. The contributions of these 

graphs will be found in a subsequent publication. However, the 

expression for the linear lattice is complete. It should be mentioned 

pet - computations are completely free of rounding errors. 4 figs., 

es. 


GENERAL THEORY 


55349 peutien te nonequilibrium super- 

with optical pumping. Elesin, V.F. (Moscow Engineering- 
Physics Institute). Sov. Phys. - JETP (Engl. Transl); 44: No. 4, 780- 
786(Oct 1976). 

The behavior of a nonequilibrium superconductor near the 
phase-transition point is investigated. Nonequilibrium quasi-particles 
are created as a result of absorption of an electromagnetic field with 
frequency considerably greater than the superconducting gap. The 
energy distribution of the quasi-particles at zero temperature and at 

pe me close to the transition temperature is studied by means 
kinetic equation —s the energy relaxation of the excess 
pre particles with emission of phonons. The dependence of the 
order ter on the power of the source and on the temperature 
is found. It is shown that, above a certain critical power at a fixed 
‘seasons (or above a certain temperature at a fixed power of the 
source), this lence becomes double-valued, i.e., apart from the 
usual solution, according to which the gap decreases with i increase pa 
pumping power, there appears a second solution, describin 
increase of the gap with increased pumping. The existence o the 
second solution is connected with the coherent character of the 
interaction of the quasi-particles of the superconductor with the 
phonons. The stability of the state of a superconductor with optical 
pumping against small fluctuations is considered and it is postulated 
that the double-valued dependence of the order parameter on the 
pumping power may be responsible for the experimentally observed 
gradual increase in the resistivity of 2 superconductor with increased 
pumping. 


55350 Forces acting on vortices moving in a pure type II super- 
conductor. Kopnin, N.B.; Kravtsov, V.E. (L. D. Landau Institute of 
Theoretical Physics, USSR Academy of Sciences). Sov. Phys. - JETP 
(Engl. Transl.); 44: No. 4, 861- 867(Oct 1976). 

The motion of vortices in a very pure type II superconductor 
is analyzed in the case k very-much-greater-than 1 on the basis of the 
ne ee ry of sui luctivity. It is shown that, similar to 
He II. motion of the vortices is determined by the balance 
between the Magnus force of mutual friction between the superfluid 
and normal components. This latter force can be expressed in terms 


of the transport and transverse scattering cross sections for normal 
excitations on the vortex. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 
REFER ALSO TO CITATION(S) 54781, 54792 


THEORETICAL PHYSICS 
REFER ALSO TO CITATION(S) 55341 


CLASSICAL AND QUANTUM MECHANICS 


55351 Possible experimental test of local commutativity. Benioff, 
P.; Ekstein, H. (Chemistry Division, Argonne National Labo: 
aoe Illinois 60439). Phys. Rev., D; 15: No. 12, 3563-3567(15 Jun 


A direct experimental test for local commutativity (i-e., [A,B] 
= 0 if A and B are associated with mutually s regions) is 
proposed. It consists of a comparison of the of outcomes 
of A measurements in the two cases where A alone is measured (no 
measurement apparatus for B present) and where both are measured 
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on the same sample, in short, a test of the compatibility of the two 
observation ures for A and B. The implication compatibility 
yields commutativity (substantially proved by von Neumann, but 
questioned by Park and Margenau) is proved in a stronger form, 
with close attention paid to the distinction between different proce- 
dures corresponding to a given self-adjoint operator. 


RELATIVITY AND GRAVITATION 


55352 Symmetries of Einstein—Maxwell field 
equations. IT. Kinnersley, Ws Chitre, D.M. (Department of Physics, 
Montana State University, Bozeman, Montana 59715). J. Math. Phys. 
(N.Y.); 18: No. 8, 1538-1542(Aug 1977). 

From Einstein—Maxwell fields which are stationary and ax- 
ially symmetric, we show how to construct an infinite hierarchy of 
potentials. The potentials form a representation of K’, the infinite- 
parameter symmetry group of the Einstein—Maxwell equations. For 
flat space, the hierarchy is calculated explicitly. 


OPTICS 


55353 Far-infrared generation by optical mixing. Shen, Y.R. 
(Lawrence Berkeley Lab., CA). nen Quantum Electron.; 4: 207- 
232(1976). 

Optical mixing is a process in which two or more optical 
waves interact and generate new Seueeee components. 
review begins with a brief theoretical description of the problem and 
points out computational difficulties. Then the experimental observa- 
tions of far-infrared generation by optical mixing in transparent 
crystals are discussed. Subsequent sections describe the frequency 
dependence of nonlinear susceptibilities and far-infrared output, 
theoretical extension to generation by stimulated polariton scattering 
(with experimental results), tunable far-infrared generation by optical 
mixing via spin-flip transitions, far-infrared generation by optical 
mixing in a crystal through optical rectification by absorbing impuri- 
ties and in a metal vapor through resonantly enhanced third-order 
nonlinearity, and use of optical mixing as a spectroscopic technique. 
14 figures, table, 78 references. (RWR) 


STATISTICAL PHYSICS AND THERMODYNAMICS 


Integral operators generated by exponential integrals. 
per, (Argonne National Lab., IL). 5, Math. Anal. Appl.; 59: 
No. 2, 216-226(15 Jun 1977). 

Some results for integral operators whose kernels are the 
exponential integrals are presented. In particular, their interrelations 
and commutativity properties with the differentiation r, and 
the behavior of the image functions near the endpoints of the domain 
of integration, are investigated. 


55354 
Kaper, H.G. 


MATHEMATICAL PHYSICS 


55355 (AD-A—038952) Some finite dimensional integrable sys- 
tems and their behavior. Technical summary report. Adler, 
M. (Wisconsin Univ., Madison (USA). Mathematicn Research 
Center). Feb 1977. Contracts DAAG29-75-C-0024; N00014-76-C- 
0301. 74p. (MRC-TSR—1718). NTIS PCA04/MF AOI. 

Integrable Hamiltonian systems and also systems whose Ham- 
iltonians are integrals of these are discussed. The derivation of the 
results is made possible by the fact that the equations of motion can 
be interpreted as deformation equations for matrix functions whose 
spectrum remains fixed as the system evolves in time, leading both to 
poty of the motion, and a description of the solution. 


Numerical bifurcation and secondary bifurcation: a case 
a. Bauer, L.; Reiss, E.L. (New York Univ., NY). pp 443-467 of 
In Numerical solution of partial differential equations. III. New 
York; Academic Press, Inc. (1976). 

Secondary transitions or secondary bifurcations occur fre- 
quently in many nonlinear stability problems. This paper describes 
comaunaliatadliosmcier Uileentan to enemies Gunauiiiees 
computation considering two problems 
for the nonlinear buckling of elastic __ the buckled circular plate 
and the buckled slate. 6 figures. (RWR) 


55357 Mesh refinement and local inversion of elliptic partial 

differential equations. Hyman, J.M. Sp pr eeeagepeges ang ond 

of California, Los Alamos Scientific Laboratory, Los Alamos, N 

Mexico 87545). J. Comput. Phys.; 23: No. 2, 124-134(Feb 1979). 
A fast numerical method is developed to find an 

cobain Soa. greenst hese of eaniy seer stints 

tial equations with Dirichlet boundary ee cae 
dimensions. The method is based on a local mesh refinement 


technique which provides an initial guess for iterative algorithms, 
and can be used to refine the mesh in multigrid methods. 
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55358 Eigenvalues and eigenfunctions of the Hilbert operator. 
Sod, G.A. (Lawrence Livermore Laboratory, University of Califor- 

nia, Livermore, California 94550). J. Comput. Phys.; 23: No. 2, 179- 
186(Feb 1977). 

The eigenvalues and eigenfunctions of the Hilbert operator 
have been evaluated as part of a technique for solving Boltzmann's 
equation for a gas model consisting of rigid spheres. The numerical 
— their evaluation is presented as well as a small sample of 
the results 


55359 Prime factors of cyclotomic class numbers. Lehmer, D.H. 
Math. Comput.; 31: No. 138, 599-607(Apr 1977). 

Let p be an odd prime. The “first factor” h (p) of the class 
number of the field of pth roots of unity has been the subject of 
many investigations beginning with Kummer (1861). In the present 
paper it is shown how the theory of a function introduced by T. A. 
Pierce (1917) can be used to find the prime factors of h (p). 


55360 Jacobi algorithm and metric theory for greatest common 
divisors. Waterman, M.S. (Los Alamos Scientific Lab., NM). J. 
Math. Anal. Appi.; 59: No. 2, 288-300(15 Jun 1977). 

Greatest common divisor algorithms are used to provide a 
natural motivation for considering a class of Jacobi-Perron algo- 
rithms which includes the original Jacobi algorithm. This work 
proves convergence and establishes metric properties for one of 
these algorithms. The proofs generalize to the larger class of algo- 
rithms. Full connections with the calculation of greatest common 
divisors will be treated elsewhere. 


FUSION ENERGY 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 54829, 55492 
55361 (AED-Conf—76-506-013) Heating by injection of fast 


neutrals and study of the ion energy balance in TFR. (CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 


— du Plasma et de la Fusion Controlee). 1976. 9p. (In 


French). ((AEA-CN—35/A4-2; CONF-761012—84). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, German, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

22 figs.; 2 tabs.; 11 refs. 

In the TFR-experiment the injection of high-velocity neutral 
particles is quasi~ dicular with an angle of 80° relative to the 
magnetic axis. With two injection lines, each consisting of five ion 
sources, the total extraction power reaches 2 MW and the injection 
power in the interior of the TFR amounts to about 650 KW. The 
confinement of high velocity ions, investigated starting with the 
spectrum of charge exchange neutrals and neutron flux, seems to be 
classic. The injection power, calculated for the ratios (Psub(Ni) + 
Psub(Ne))/Psub(E) and (Psub(Ni) + Psub(Ne))/Psub(N) by a 
Monte-Carlo code, amounts to about 20% and 57%, respectively. 
(Psub(E): extracted power, Psub(N): power of injected neutrals, 
Psub(Ni)(Psub(e)): power transfered to jected neutrals (electrons)). 
The increase in ion temperature in the central region is proportional 
to the energy transfered to the ions, following a law of the type 
ATsub(i) (r = 0) (ev) = 20 Psub(Ni) (K W)/anti nsub(e) (107* cm~*). 
In the low-pressure experiments (anti nsub(e) approximately equal to 
3 x 10° cm~*) the ion temperature increased by a factor of two and 
reached 1.9 KeV in the center. Two series of experiments have been 
analysed in particular: Injection of a deuterium beam into a deuter- 
ium plasma and injection of a hydrogen beam into a hydrogen 
plasma. 


55362 (CEA-CONF—3733) Report on the conference held at 
Grenoble (France) 28 June - 2 July 1976. Consoli, T. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Grenoble, 38 
(France). Groupe de Recherches sur la Fusion Controlee; CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Service 
—— Generale). 1976. ~ (CONF-760958—). Dep. NTIS (US 
y), PC A02/MF AOl 
From 3. international symposium of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep 1976). 
ae experimental and technological aspects of the 
Pee pics were discussed: beam injection heating; turbulent 
ae vec electromagnetic waves; heating and refuelling of 
toroidal devices by laser produced plasmas; heating of large toroidal 
devices. 
55363 (CEA-CR—10(Vol. 2? pp ge Waveguide coupling of 
lower hybrid waves. Brambilla, M.; Lallia, guyen Trong Khoi 
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(Association Euratom-CEA, Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France). Groupe de Recherches sur la Fusion Controlee; 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). Service 
d'Tonique Generale). 1976. 

From 3. international meeting on theoretical and experimental 
aspects of heating of toroidal plasmas; Grenoble, France (26 Jun 


1976). 

In Theoretical and experimental aspects of heating of toroidal 

per. 3. International meeting, Grenoble, 28 June-2 July 1976. 
ol. 2. Invited papers. Post dealing papers. 

Waveguide launching of lower hybrid waves in a large Toka- 
mak (the JET were taken) using a phased waveguide 
array, the ‘Grill’, is discussed. The uency is first chosen to locate 
the energy absorption region well wi the — oS The theory of 
the Grill is then used to define the more appropriate Grill parameters 
compatible with the access ports of the Tokamak. Finally, some 
considerations on the H.F. sources and circuit realisation in view wet 
a heating experiment at the 1OMW level are presented. 


55364 oS 2), pp a Wave generation and 
heating of ions at ion cyclotron frequencies in tokamak-device TM-1- 
VCh. Vdovin, V.L.; Shapotkovskii, N.V.; Rusanov, V.D. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1976. 

From International conference on radial shape of nuclei; 
Krakow, Poland (22 Jun 1976). 

In Theoretical and experimental aspects of of toroidal 
plasmas. 3. International m Grenoble, 28 June-2 July 1976. 
Vol. 2. Invited papers. Post deadline papers. 

Results on the experimental emai of wave generation 
and heating of ions at the first and second harmonics of ion cyclo- 
tron frequency are reported. Cases in which small amount of reso- 
nant ions is added are also considered. 4‘ 
consisting of two coupling coils asymmetrically placed was designed 
for input power of approximately aan at = 2eosub(Bi) i) and 
approximately 1MW at w=qsub(Bi). The efficiency ex- 
perimentally observed was about 90%. ic waves are 
shown to be slightly damped. The generation of such waves leads to 
toroidal eigenmodes whereas ion cyclotron waves are strongly 
damped. Small amount of resonant protons being added to deuterium 
plasma increases damping of m.s. waves ag @=qsub(Bi)sup(H). This 
results in arising a powerfull high energy tail of protons. Ion 
temperature increases by approximately 100eV when resonant fre- 
quencies w= 2wsub(Bi) and #=wsub(Bi) are used. Longer HF pulse 
cause neutral particle influx constricting the current channel which 
lead to MHD-instabilities. 


55365 (EPRI-SR—16) Conference tena effects of cyclo- 
tron emission on the power balance in fusion systems. 

(Illinois Univ., Urbana (USA)). Sep 1975. 7ip. (CONF-750388—). 
Dep. NTIS, S, PC A04/MF A011. 

From Conference on the effects of cyclotron emission on the 
power balance in fusion systems; Palo Alto, California, United States 
of America (USA) (3 Mar 1975). 

The present workshop considered the uacy of current 
theory for predicting cyclotron effects in reactor situations and the 
potential significance of such effects. It is concluded that 
tal verification of present theories is incomplete, and continued 
experimental investigations are recommended. Also, some specific 
topics in theory such as the effect of collective phenomena on 
emission are suggested. Further, continued development of compre- 
hensive codes to treat emission-transport phenomena in non-uniform 
plasmas with realistic geometries are poise 9 Finally, it is noted 
that exploratory studies of new confinement that may be 
uniquely suited to advanced-fuel operation are . The recom- 
mendations are summarized in more detail. 


55366 Veen pp v) Numerical studies of particle confine- 
ment in high beta equilibrium mirror Anderson, D.V.; John- 
ston, B.M.; Breazeal, J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Apr 1976. 

From 2. Ew conference on computational physics; 
Garching, German, Federal Republic of (F.R. Goud) (ea Apr 
1976). 

7 refs. 

In a plasma physics and astrophysics. Proceed- 
ings. Poster session. P 10. 

Two codes have been developed to calculate 3D mirror 
equilibrium and to follow single particle orbits in these equilibrium 
fields. 


55367 (IPP—6/147, pp v) Calculation of neutral beam heating of 
Tokamaks. Post, D.E.; Rutherford, P.H.; Furth, H.P.; Smith, R.R. 
(Princeton Univ., NJ. (USA). Plasma Physics Lab.). Apr 1976. 
From 2. European conference putational physics; 
DO German, Federal Republic of ( (F.R. ‘R. Germany) 27 Apr 
197 
2 refs. 
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In Computing in plasma physics and astrophysics. Proceed- 
ings. Session G: Transport in age eyo Gl. 

A series of calculations have then been done to explore 
various proposed injection methods. The possible effects of an 
impurity driven beam deposition instability were investigated. 
55368 (IPP—6/147, pp v) Numerical simulation of neutral beam 
injection into a Tokamak. Sampson, J.; Matsuda, Y.; Okuda, H. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Apr 1976. 

From 2. European conference on computational physics; 
ie German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

1 fig.; 4 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session B: Particle simulation in plasmas and stellar systems. B 
4. 


Two cay simulation codes have been developed which 
work on different time scales with and without including the self- 
consistent beam-induced microturbulence. 


55369 (UCID—17458) Recent studies concerning plasma buildu 

in a mirror fusion research facility (FERF). Campbell, M. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 2 

be sey Contract W-7405-ENG-48. 18p. Dep. NTIS, PC A02/ 
AOl. 

Use of a finite Larmor radius buildup code has resulted in 
revised predictions for the fusion engineering research facility 
(FERF) plasma. Because of charge-exchange erosion of the plasma 
surface, the radial density profile is found to be quite flat, in contrast 
to a previously predicted cubic profile. At a given value of n tau, the 
required beam current and the fusion neutron flux are significantly 
larger than previously predicted. 


55370 Doublet IIA experiments. Freeman, R.L.; Adcock, S.J.; 
Baur, J.F. (General Atomic Co., San Diego, Calif. (USA)) (and 
others). pp 317-322 of In Plasma physics and controlled nuclear 
fusion research 1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Detailed measurements of the temporal and spatial behaviour 
of the plasma properties of doublet, elliptic, and circular cross- 
section discharges in Doublet IIA have been carried out. One major 
result of these studies is the observation of a significant increase in 
the electron density, nsub(e), and the energy confinement time, 
tausub(E), with increased elongation. A doublet discharge with an 
elongation of 2.9 had an nsub(e)tausub(E) value over seven times as 
large as the value reported previously for a circular discharge in 
Doublet IIA, and it is about three times the value of an elliptic 
discharge with an elongation of 1.5. The elliptic and circular dis- 
charges were produced passively by controlling the plasma-induced 
current in the field-shaping coils surrounding the plasma. The doub- 
let discharges were produced by actively driving selected sets of the 
shaping coils, and these shaping fields were adjusted in time accord- 
ing to the changes in the plasma current density profile which 
accompany plasma heating. The measured electron temperature, ion 
temperature, and impurity level of doublet and elliptic discharges are 
also presented. 


Energy confinement and beta limit in the belt-pinch experi- 

ment TENQ. Graffmann, E.; Hoenen, F.; Kaleck, A.; Koenen, L.; 
FR). Inst. fucr Plasmaphysil), pp 431.357 of In Plasme paysics ana 
-R.). Inst. fuer ik). pp 351-357 of In ma physics and 
om nuclear fusion research 1976. Vol. I. Viemox IAEA 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

In the belt-pinch experiment TENQ a stationary phase is 
observed, where the poloidal beta remains constant at a value of 
about two, indicating that the Joule heating balances the losses 
= = iod. Prior to this phase, the poloidal beta decays 
rapidly from values seeing the critical beta to the equilibrium 
value of two. During this time interval the appearance of a reverse 
toroidal current near the inner edge of the plasma is observed. 


55372 Neutral-beam-driven tokamak fusion reactors. Jassby, 
D.L. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Nucl. 
Fusion; 17: No. 2, 309-365(1977). 

The ion velocity distributions of tokamak plasmas sustained 
by injected fast atomic beams fall into three categories, according to 
the partial pressure of the energetic-ion ulation, which in turn is 
determined by the plasma ntausub(E), the injection energy, and the 
fraction of plasma fuelling performed by the beams. There are 

three regimes of beam-driven reactor operation in 


co y 
D-T or D-D: thermonuclear; beam-target or TCT; and plasmas with 
electron pressure much <1. This review treats the 


ion pressure/ 
physical basis and plasma engineering parameters of beam-driven 
tokamak reactors. The theories of energetic-ion velocity distribu- 
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tions, stability, injection, and orbits are summarized. The many- 
faceted role of the energetic ions in plasma heating, fuelling, and 
current maintenance, as well as in the direct enhancement of fusion 
power multiplication and power density, is discussed in detail for the 
three reactor types. The relevant implications of recent experimental 
results from several beam-injected tokamaks are examined. The 
behaviour of energetic ions is found to be in accordance with 
classical theory, large total ion energy densities are readily achieved, 
and plasma equilibrium and gross stability are preserved. The status 
of neutral-beam injectors and of conceptual design studies of beam- 
driven reactors is reviewed briefly. The principal plasma-engi i 
problems are those associated directly with achieving quasi-station- 
ary operation, particularly the problem of high-throughput particle 
exhaust. An especially attractive feature of beam-driven tokamak 
plasmas is their capability for useful application in devices of rela- 
tively small size. 


55373 Ion heating and beam trapping in the interaction of high- 
current electron beam with a plasma in a magnetic mirror. Kolyada, 
Y.E.; Kornilov, E.A.; Fainberg, Y.B.; Kiyashko, V.S. Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 22: No. 1, 47-51(Jan 1977). 

An yee study is reported of ion heating and beam 
trapping in interaction of a high-current electron beam with a 
plasma in a magnetic mirror. Intense high-frequency oscillations are 
excited as the beam passes through the plasma; a broad spectrum of 
low-frequency oscillations is also excited. These low-frequency os- 
cillations occur near the lower hybrid frequency and the ion plasma 
frequency, and heat the plasma ions. When the beam interacts with 
the plasma part of the beam is trapped and produces a net space 
charge. After injection of the beam into the plasma is terminated the 
space charge leads to a further heating and confinement of the ions 
in the mirror. The experiments are carried out with an electron beam 
with an energy of 100—150 keV, a current of 7—12 kA, and a pulse 
length of 0.7—1 psec, produced by a linear plasma betratron. The 
plasma ions are heated to 500 eV at a density of 5x10’? cm™* 


55374 Two-dimensional multi-fluid tokamak transport code. 
Helton, F.J.; Miller, R.L.; Rawls, J.M. (General Atomic Company, 
P.O. Box 81608, San Diego, California 92138). J. Comput. Phys.; 24: 
No. 2, 117-132(Jun 1977). 

A code is presented which describes the time evolution of 
axisymmetric plasmas of arbitrary cross section in toroidal ——- 
tries. Assuming that flux surface shapes change more slowly than 
plasma transport can be regarded as proceeding through 
a sequence of magnetohydrodynamic equilibria. This assumption 
suggests an algorithm which involves iteration between one-dimen- 
sional transport calculations and two-dimensional equilibrium calcu- 
lations. Numerical results pertaining to the accuracy of the code and 
the validity of the algorithm are presented. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 55034 


55375 (EUR-CEA-FC—877) Diagnostics used at TFR Toka- 
mak. (Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Groupe de Recherches sur la 
Fusion Controlee; CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Jan 1977. . (In French). (CONF-761232—2). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

From National congress on plasma physics; Paris, France (6 


Dec 1976). 

The methods used at the T.F.R. Tokamak (Tokamak Fon- 
tenay-aux-Roses) for determining the principal parameters of the 
plasma are reviewed: electron density and temperature, ion tempera- 
ture, density of the neutrals in the discharge and the chemical 
composition of the plasma. Measurements used for determining the 
turbulence involved in the plasma are also discussed. All these 
measurements are necessary to explain the energy balance of the 
plasma confined in T.F.R. 


55376 (JAERI-M—6662) Measurements of Balmer H sub(a)- 
line emitted from tokamak plasmas in JFT-2a device. Kasai, S.; 
Funahashi, A.; Sugie, T. iy Ey Energy Research Inst., 
— Aug 1976. 23p. Dep. S (US Sales Only), PC A02/MF 


Visible radiation of Balmer H sub(a)-line has been spectrosco- 
pically investigated on hydrogen tokamak plasmas in JFT-2a device 
with toroidal magnetic field 10 kG, plasma current 15 kA and ratio 
of divertor to plasma currents 1.1. The profiles of H sub(a)-line were 
measured on the equatorial plane horizontally along both - 
dicular and tangential path to the toroidal magnetic field, and 
vertically along different three paths in the minor cross-section. The 

pro 


charge-exchange process and the 
doppler broadening at the line center due to low-temperature parti- 
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cles corresponding to Franck-Condon neutrals from dissociation of 
molecular — neutrals or ions. The peak value of doppler 
temperature for the hot particles is approximately 50 eV, and tem- 

perature of the cold neutrals is a few--several eV. It is noticed that 
equal temperatures are obtained in measurements along perpendicu- 
lar and tangential directions to the toroidal magnetic field. Distribu- 
tions in the minor cross-section of photon numbers of H sub(a)-line 
are measured, from which the confinement time of charged particles 
is determined to be 0.5--2.5 msec. 


55377 (JAERI-M—6685) Comparison in electron density distri- 
bution of tokamak plasma between ruby-laser scattering and milli- 
meter wave interferometric measurements. Matoba, T.; Funahashi, A.; 
Itagaki, T.; Takahashi, K.; Kumagai, K. (Japan Atomic Energy 
Research Inst., Tokyo). Aug 1976. 2ip. Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

The electron density in JFT-2 tokamak has been measured by 
two methods, i.e. Thomson scattering of ruby-laser light and inter- 
ferometry of millimeter wave. Two-dimensional distribution of the 
scattered light intensities were obtained by scattering measurement; 
absolute calibration was made by normalizing the scattered intensi- 
ties with the averaged density determined from interferometric 
measurement. The horizontal density distributions in laser scattering 
were compared with those in from the averaged densities measured 
with a 4-mm interferometer through inverse-transformation. Agree- 
ment is good between the two measurements, except where they 
give erroneous data because of irreproducibility of the discharge. 


55378 (JAERI- ee ntg Sate investigations of the 
let emission in a normal-incidence region from JFT-2 
= 9 heme ond tenes = 76 kAmp. 
, ‘azima, T.; Nakamura, Y. (Japan Atomic 
Energy Research Inst., Tokyo). Oct 1976. 38p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl. 

Spectroscopic investigations have been performed in the wa- 
velength range of 600 to 2300 A on a JFT-2 plasma with peak 
plasma current 76 kAmp, toroidal magnetic field 9 kGauss, and 
electron and ion temperature 300--350 eV and 200 eV respectively. 
Time-histories were measured of spectral lines radiating from 
oxygen and carbon impurities. The radial profiles of CV(2270.9 A) 
and OVII(1623.3 A) lines were measured, which showed the spatial 
distributions with cylindrical shells. The experimental results are 
compared with the theoretical ones calculated numerically by using 
a plasma model based on the coronal equilibrium and particle loss 
due to the diffusion process. Time-variation of the electron tempera- 
ture during the initial phase of discharge are estimated from the 
measured time-histories of impurity lines, and the peak electron 
temperature agrees with that determined from measurements of the 
ruby laser scattering. The spatial distributions of CV and OVII lines 
are reasonably explained by the inward-diffusion flux and the diffu- 
sion flux, which is several ten times of Pfirsch-Schlueter’s one. 


55379 (ORNL—S275, pp 7-17) 4 beta plasma section. Dandl, 
R.A,; ‘om. F.W.; Becker, M.C. Jun 1977 

usion Energy Division annual progress report for period 
ending December 31, 1976. 

Descriptions Of research progress are given for the following 
topics: (1) charge-exchange spectral measurements, (2) velocity anal- 
ysis of charge exchange neutrals on EBT, (3) ruby laser scattering, 
(4) neutral hydrogen temperature, (5) radial scans of impurity and 
hydrogen light, (6) x-ray diagnostics, (7) heavy ion beam probe, and 
(8) modeling the electron annulus in EBT from diamagnetic field and 
flux measurements, (9) EBT microwave systems, and (10) advanced 
microwave development. (MOW) 


55380 Experiments on the ATC tokamak. Goldston, R.J.; Maz- 
zucato, E. (Princeton Univ., N.J. (USA). Plasma Physics Lab.); 
Slusher, R.E.; Surko, C.M. (Bell Labs., Murray Hill, N.J. (USA)). pp 
371-383 of In Plasma physics and controlled nuclear fusion research 
1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

A study of electron density fluctuations in the ATC is pre- 
sented, using both microwave and CO; laser scattering. Fluctuations 
are observed with wavelength between 2 cm and 0.3 mm and with 
frequencies up to 1.5 MHz. Their amplitude is of the order of 10~*. 
Local measurements of the safety factor q and Zsub(eff) are also 
reported. The value of q was obtained from the shifts of injected ion 
orbits relative to the magnetic surfaces; Zsub(eff) was ovtained from 
the scattering rate of radially localized injected ions. Both these 
measurements indicate a peaking of Zsub(eff) on axis. Finally, mea- 
surements of the parallel and anti-parallel fast neutral spectra are 
ae pe which indicate very different profiles for Tsub(i pan) and 

‘sub(i antipan). 


55381 Local measurements of impurity ions in a hydrogen plasma 
by an atomic-beam method. Afrosimov, V.V.; Gladkovskii, LP.; 
Kislyakov, A.I. (A. F. Ioffe Physicotechnical Institute, Academy of 
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the Sciences of the USSR, Leningrad). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 3: No. 1, 3-5(Jan 1977). 


Calculations are presented concerning the tol Spee 
the elastic scattering of atoms as a plasma tool "Special 
tk P) spectra of scattered He* ions in a hot H plasma 
AIP 


55382 Local measurements of electron energy spectrum in 
plasma. Altyntsev, A.T.; Krasov, V.I. (Siberian Institute of Gomer 
netism, the Ionosphere, ’and the Propagation of Radiowaves, Siberi- 
an Branch, Academy of Sciences of the USSR, Irkutsk). Sov. Phys. - 
Tech. ye (Engl. Transl); 22: No. i 25-28(Jan 1977). 

A procedure is described for measuring the local electron 
energy spectrum on the basis of the br ung from a target in 
the plasma. The spatial resolution is governed by the target dimen- 
sion. Measurements of the electron energy spectrum are reported for 
a collisionless plasma in a neutral sheet produced in a @ pinch with 
oppositely directed magnetic fields. The plasma heating is efficient 
only near the null line of the magnetic field. The measured energy 
spectrum differs from a Maxwellian in the presence of an 
excess of electrons at energies above 10 T/sub e. The 
confirm that fine-scale turbulence develops in the sheet. 


55383 Refraction diagnostics np randomly inhomogeneous 
plasma. Bezrodnyi, V.G.; Dushin, L.A.; Serikov, A.V. Sov. Phys. - 
Tech Phys. (Engl. Transl.); poe No. Ne th 35(Jan 1977). 
e influence of stratified’ random inhomo ities of a 
medium on the refraction aa an electromagnetic wave is studied. It is 
shown that fluctuations of the point at which the ray emerges are 
governed by the fluctuations of the turning point in the medium 
when the gradients of the random component of the refractive index 
exceed the average gradient, which governs the refraction. 
The possible application of these results to the of a 
randomly inhomogeneous, non-gyrotropic plasma is discussed. 


55384 Microwave of laser-produced plasma. Cherny- 
shev, L.E. (P. N. Lebedev Physics Institute, Academy of Sciences of 
the USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 22: No. 
1, 42-46(Jan 1977). 

Local measurements of the electron density distribution are 
carried out in an expanding laser-produced plasma. These measure- 
ments yield the spatial profiles of the electron density at various 
times. These profiles are governed by the time evolution of the laser 
pulse. 


55385 Some features of Ge en te eee 
the resonator of a gas laser. Meinikov, L.A.; Tuchin, V.V. 
a ae (USSR) (Engl. Transl); 42: No. 3, 242-246(Mar 1 

A method of plasma spectroscopy using a gas laser is 
ered in which the frequency deviation of the emission is measured 
when the refractive index of the plasma, placed in the laser resona- 
tor, is modulated. The possibility of measuring the density of differ- 
ent components of the plasma (electrons and atoms in le 
states) without probing the plasma with the emission of a laser at 
two different wavelengths, and also the possibility of simultaneously 
determining the density buildup time are demonstrated. Some fea- 
tures of the probing of a plasma with the emission of a multimode 
laser are considered. 


55386 Estimate of the error of optical diagnostic methods for 
axially symmetric plasmas. Grigoreva, L.Z.; Kostometov, G.P.; 
Leonov, S.N.; Liukonen, R.A.; Flegontov, Y.A. Opt. Spectrosc. 
(USSR) (Engl. Transl.); 42: No. 3, 247-3 7 uw eT 
For the axially symmetric channel produced by an arc dis- 

charge in a gas the relationship between the radial distribution of the 
absorption coefficient and the attenuation of the light beam 
is given by an integral equation of the Abel type. A a 
solution n (r) of the integral equation is obtained through 

iecewise-linear approximation of the experimental function u OA A 
fo rmula to estimate the error in the solution of the equation is 
by means of an a priori restriction on the first derivative of n (r). 
Calculations of this estimate are carried out for several variance and 
step values. The function found for the absorption coefficient and 
the experimentally measured distribution of the spectral brightness of 
the plasma are used for a computer calculation of its radial tempera- 
ture distribution. 


55387 Spatial resolution of X-ray line emission in laser 
plasma by shadow technique. Zigler, A.; Zmora, H.; Komet, Y. (Israel 
Atomic Energy Commission, Yavne. Soreq Nuclear Research 
Center). Phys. Lett., A; 60: No. 4, 319-322(7 Mar 1977). 

Spatial resolution of X-ray emission from laser-produced plas- 
mas is obtained by placing a 500 ym wire between the plasma and a 
slitless crystal spectrometer. The sizes of emitting regions of various 
spectral lines, as well as electron temperature and density spatial 
profiles are deduced for an Al plasma. 


target. Magnitskii, N.A.; Magnitskii, 
Lebedev Physics Institute, Academy of ‘Sciences of the "USSR, 
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Moscow). Sov. J. Quant. Electron. (Engi. Transl.); 7: No. 4, 441- 
es 1977). 

— lication is considered of the authors’ algorithm for the 

solution of Abel — stable on the right-hand side, in an 

data obtained as a result of contactless 


parameters 
gen of have different degrees of smoothness. A comparison is 
made of the proposed method with the techniques used currently in 
the solution of the Abel equation. 


55389 High-speed multiframe interferometry in a laser beam. 
Zakharenkov, Y.A.; Rode, A.V.; Sklizkov, G.V.; Fedotov, S.L; 
Shikanov, A.S. (P. N. Lebedev Physics Institute, Academy of Sci- 
ences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 7: No. 4, 453-457(Apr ash | , : 

A description is given of high-speed multiframe interfero- 
metry for investigating the spatial distribution of the electron density 
in plasmas. Special attention is paid to a method for synchronizing a 
laser source of probe radiation pulses of approximately-less-than! 
nsec duration with the beginning of the process being investigated. It 
is shown that the proposed method can be used for effective moni- 
toring of the degree of symmetry of a laser plasma during the initial 
stage of expansion after spherical irradiation of a target. 


55390 Plasma diagnostic using high-resolution spectroscopic tech- 
—_ i, U.; Doschek, G.A. (E. O. Hulburt avg A ~ 
pn Research, Naval Research Laboratory, Washington, D 
20375). J. <a Soc. Am.; 67: No. 6, 726-734(Jun 1977). 
Density-sensitive line intensity ratios measurable in high-reso- 
lution spectra are discussed for high-temperature plasmas (1.5—1300 
eV). By working along isoelectronic sequences, it is possible to find 
density-sensitive ratios over a wide range of electron densities (10'* 
to ~ 107" cm~*). This range includes the density of a number of 
laboratory plasmas of current interest. We also discuss the tempera- 
ture sensitivity of some of the line ratios for ions formed in the 
colder plasmas with temperatures of 1.5—15 eV. We present a table 
of forbidden lines obtained from Skylab spectra of the solar corona. 
Lines of this type should be detectable in certain laboratory spectra. 
Their long wavelengths make these lines particularly suitable for 
measuring the ion temperature or nonthermal motions. Finally, we 
show the feasibility of detecting —— magnetic fields in high- 
temperature plasmas, from profiles of selected spectral lines. 


PLASMA KINETICS - GENERAL 


55391 (AD-A—038967) Expansion of an ion sheath into a colli- 
sion-dominated plasma. Technical summary report. Lonngren, K.E. 
(Wisconsin Univ., Madison (USA). Mathematics Research Center). 
Mar 1977. Contract DAAG29-75-C-0224. 1lp. (MRC-TSR—1737). 
NTIS PCA02/MF AO1. 

If a large negative voltage is applied to an insulated disc 
inserted in a collision-dominated plasma, the electrons are expelled 
from the region near the disc leaving a bare cloud of ions. This 
transient sheath is well documented in ion acoustic wave experi- 
ments. This paper examines the evolution of the ions in this sheath 

into a collision-dominated plasma. A new sheath whose dimension is 
74 ns — of twice the transient sheath dimension is found. 
uthor 


55392 (N—77—17853) Electron dynamics in a plasma focus. 
Hohl, F.; Gary, S.P.; Winters, P.A. (National Aeronautics and Space 
Administration, Langley Station, Va. (USA). Langley Research 
Center). Feb aes 37p. (NASA-TN-D—8356; L—11125). NTIS, PC 
A03/MF AO! 

Results are presented of a numerical integration of the three- 
dimensional relativistic equations of motion of electrons subject to 
given electric and magnetic fields deduced from experiments. Fields 
due to two different models are investigated. For the first model, the 
fields are those due to a circular distribution of axial current fila- 
ments. As the current filaments col toward the axis, large 
azimuthal magnetic and axial electric fields are induced. These fields 
effectively heat the electrons to a temperature of approximately 8 
keV and accelerate electrons within the radius of the filaments to 
high axial velocities. Similar results are obtained for the current- 
reduction phase of focus formation. For the second model, the fields 
are those due to a uniform current distribution. Both the current- 
reduction and the compression phases were studied. These is little 
heating or acceleration of electrons during the compression phase 
because the electrons are tied to the magnetic field. However, during 
the current-reduction phase, electrons near the axis are accelerated 
toward the center electrode and reach energies of 100 keV. A 
a 74 obtained which limits the runaway electron current to 
about 


55393 (UCRL—79377) Electron energy and space charge calcu- 
lations in reflex diodes. , J.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 May 1977. Contract W-7405- 
ENG-48. 13p. (CONF-770548—1). Dep. S, PC A02/MF AO. 
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From Annual conference on controlled 
Diego, California, United States of America ce (USA) ¢ 8 ey 2 May 197, 
Previously reported Monte Carlo code 
pesca age ie ey distributions and the consequent reflex triode o- 
be presented for two different anode designs. In 
addition, 1 a generalized formulation of Poisson's equation will be used 
to examine the virtual cathode side of a reflex diode. The familiar 
“resonance” solution for the reflex triode is again found, but with a 
different physical interpretation. In the former case the current 
diverges, but in the virtual cathode space the linear dimension 
diverges as one approaches the “resonance ’ 


55394 Plasma Phenomena in gas discharges. Franklin, R.N. 
Oxford; Oxford University Press (1976). 257p. 

The effects of collisions, space charge, and charged particle 
generation on both steady-state and time-varying plasmas are consid- 
ered and wave propagation including such effects is described. The 
types of wave treated include electron plasma, ion acoustic, ioniza- 
tion, electron and ion cyclotron, Alfven, whistler, and drift waves. 


absorption. Y: IP: P.; Hal w. —— 
self-consistent angos, iverson, u- 
setts Inst. of Tech., Cambridge (USA). National Magnet Lab.). Phys. 
Lett., A; @: No. 1, 37-38(24 Jan 1977). 


Head-on collisions between supersonic radiation tronts have 
been analyzed using a self-consistent calculation of the absorption of 
driving radiation in the collision zone. Somewhat lower tempera- 
tures are found for collisions between weakly compressed radiation 
fronts than when all of the incident radiation is absorbed. 


PLASMA KINETICS - EXPERIMENTAL 
55396 aya te ee pees ian 
heat nny es nr moe 


of electron 
unahashi, A. (Japan Atomic a al Inst., Baye: : 
= 22p. (In Japanese). Dep. NTIS (US Sales Only), PC 


The electron heat conductivities in JFT-2 and JFT-2a plasmas 
have been ed experimentally from the electron energy 
transport equation using the electron temperature and density distri- 
butions measured by Thomson scattering and microwave interfero- 
metry. In the analysis, the ion temperature is considered but the 

icle diffusion and the recombination and excitation radiation 
losses emitted from impurities are neglected. The efféctive ionic 
charge, which has large influence on the energy balance of the 
plasma, is determined from the plasma conductivity, plasma current 
and loop voltage. The electron heat conductivity in the central 
plasma column can be evaluated reasonably assuming that the parti- 
cle diffusion and the radiation losses are negligible. In the outer 
plasma region however, the radiation losses are dominant, so reliable 
estimation is impossible. The electron heat conductivities in the 
central region of JFT-2 and JFT-2a plasmas exceed the neoclassical 
values by a great deal and nearly equal to the pseudo-classical or 
Bohm ones. 


55397 (ORNL—5275, pp 19-100) Tokamak experimental sec- 
tion. Berry, L.A.; Dunlap, J.L.; Arakawa, E.T. Jun 1977. 

In Fusion Energy Division annual progress report for period 
ending December 31, 1976. 

Descri of research during this period are given for the 
following topics: (1) ion and electron heating, (2) high-beta and gas 
puff experiments, (3) beam trapping by i yo (4) counterinjec- 
tion studies, (5) oo eee measurements, (6) Balmer alpha line pro- 
files, (7) internal mode structure, (8) sawtooth oscillations and 
plasma transport, (9) Ormak plasma modeling, (10) charge exchange 
measurements, (11) wall power measurements, (12) neutron time 
behavior due to deuterium neutral beam injection into a hydrogen 
plasma, (13) wall impurities in Ormak, (14) relativistic electron 
studies, (15) fast x-ray energy analyzer for the 1 to 10 keV range, and 
(16) CTR related atomic physics. (MOW) 


55398 Sete f eentinn sein Ge Oo Sie 
sity of Maryland magnetic mirror experiment and from the ATC 
Tokamak. Stauffer, F.J. Park, MD; Univ. of Maryland 
(1976). 187p. University Order No. 77-13,032. 


fea D.). 

Observations of the synchrotron radiation emitted by the 
mildly relativistic electron cloud trapped in the University of Mary- 
land magnetic mirror com device were made with two fixed 
ee 'y microwave superheterodyne receivers (9.3 GHz and 35 

Sead a Schannst te taibesed oety chromator that was sensitive 
over the wav range 0.1 to 8 mm (38-3000 GHz). An algo- 
rithm was developed to unfold the total energy distribution of the 
trapped electron cloud from the microwave measurements by means 
of a digital computer. Microwave measurements of the synchrotron 
radiation were made for 3 different injection voltages. Application of 
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the unfolding algorithm to these measurements indicated that: (1) the 
number of ee was of the order 10*® (2) The evolution 
of the energy ibution function during the decay of the magnetic 
field was approximately consistent with the assumption that the first 
adiabatic invariant is conserved for each electron. (3) The electron 
— corresponded to injection voltages that were less than, or 
equal to, the gun voltage that was used. A similar energy distribution 
was used to compute the expected far infrared synchrotron spec- 
trum, which agreed to within a factor of 4 with the experimental far 
infrared spectrum. 


55399 studies of adiabatic compression in a toka- 
mak. Ka: i, M.G.; Kalmykov, S.G.; Lebedev, S.V.; Shakhovets, 
K.G. (AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). pp 387-396 
of In Plasma physics and controlled nuclear fusion research 1976. 
Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

The line radiation of impurity ions in the visible and ultravio- 
let regions was measured during adiabatic compression of a plasma 
in the Tuman-2 tokamak. This enabled the radial distribution of the 
electron temperature to be determined. The marked asymmetry of 
this distribution along the major radius in the compressed plasma 
column is due to outward displacement of the magnetic surfaces as a 
result of the increase in Bsub(I) during compression. Calculations 
show that during compression Ssub(I) increases from 0.6 to 2-2.5. 
The maximum electron temperature in the compressed plasma, ap- 
proximately 400 eV, is 1.7 times higher than that calculated on the 
assumption of purely adiabatic heating. This indicates that the heat 
insulation of the plasma is improved. The energy life-time increases 
from 150 ws during Ohmic heating to 800us in the compressed 
ene Spectroscopic measurements also show that the flux of 
ightweight impurities penetrating the plasma is halved during com- 
pression. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 54450, 55542 


55400 (IPP—6/147, pp v) In search of stable 3 D MHD-equilib- 
ria. Chodura, R.; Schlueter, A. (Max-Planck-Institut fuer Plasma- 
physik, Garching/Muenchen (Germany, F.R.)). Apr 1976. 

From 2. European conference on computational physics; 
wo German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

2 figs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session C: MHD-equilibrium and stability. C 2. 

A possible way of finding 3 D MHD-equilibria is to time- 
integrate a modified system of MHD equations where inertia has 
been replaced by a fictitions friction (MHF-model). Starting from a 
variational formulation the discretisation of the equations is de- 
scribed. By several methods the admissible time-step of the explicit 
integration is improved by a factor of about 10° over the usual 
stability condition. The method is used to look for the final state of 
unstable screw-pinch and tokamak type equilibria. 


55401 (IPP—6/147, pp v) Axisymmetric stability of numerically 
computed Tokamak equilibria, Lackner, K. (Max-Planck-Institut fuer 
Plasmaphysik, Garching/Muenchen (Germany, F.R.)). Apr 1976. 

From 2. Euro conference on computational physics; 
pe German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

1 fig.; 8 refs. 

In Computing in plasma physics and <7) wane Proceed- 
ings. Session C: M uilibrium and stability. C 4 

A computer code is developed testing arbitrary, numerically 
computed equilibria against general axisymmetric modes. 


55402 Pama tae pp v) General coe | to solving the rate 
equations for processes in a plasma. Magill, 
J.; Laing, E.W.; Tahir, N. (Glasgow Univ. (UK). Dept. of Natural 
Philosophy). Apr 1976. 

From 2. European conference on computational physics; 
Garching, German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

4 figs.; 3 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session G: Transport in laboratory plasmas. G 5. 

The aim of the present work is to develop computer models 
for the atomic physics processes in a partially io time evolving 
plasma. Such models must be efficient and accurate as they are 
intended to supplement an MHD description of the plasma in com- 
puter codes. Instead of solving for the ionisation fractions directly, 
the method used here solves for the moments of the distribution 
function of the ionisation stages. 
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55403 (JAERI-M—6727) Behavior of PB mwa ions near 
paratrix in a tokamak with a poloidal divertor. : 
Kitsunezaki, A.; Matsuda, T.; Yokomizo, H. (Japan i 
Research Inst., Tokyo). Oct a 3g (in Japanese). Dep. 
(US Sales Only), PC A03/MF A 


important in plasma transport phenomena. Loss regions in velocity 
space, including the loss of plasma ions into the divertor Ege Fier 

discussed in detail by analytic and numerical methods. The width of 
plasma scrape-off is of the order of the ion poloidal gyroradius. 


55404 (ORNL—5275, pp 101-166) Plasma Theory Division. 
ee “thea A.; e 1977. 

In Fusion Energy Division annual progress report for period 
ending December 31, 1976. 

The progress during the past year is organized by group 
efforts and divided into five major areas. The basic tokamak areas 
and the sections in which their work is summarized are: 
magnetohydrodynamic (MHD) theory, kinetic theory, and transport 
simulation. The ELMO — Torus (EBT) theory work has its 
own research projects on MHD theory, kinetic theory, and transport 
simulation. In the plasma engineering area, relevant research work is 
further developed and synthesized into models that are used in the 
design of advanced fusion systems—The Next Step (TNS), demon- 
stration fusion reactor (Demo), EBT ignition test, etc. 
plasma engineering projects on providing the TNS physics basis and 
the development of the EBT reactor study are discussed. The 
computing support activities during the past year are summarized. 


55405 Transport properties of a tokamak plasma with impurities. 
Moore, T.B. Austin, TX; Univ. of Texas (1976). 114p. University 
Microfilms Order No. 77- il, 557. 

Thesis (Ph. D.). 

Transport properties of an impure Tokamak plasma have been 
investigated for arbitrary charge and mass ratios of the ion species. 
Using the Fokker-Planck collision term for both like-ion and unlike- 
ion collisions, the classical transport problem with electric field and 
pressure and temperature gradient driving forces is solved. Using 
variational methods, the classical transport coefficients and the ion 
and impurity distribution functions are determined. These results are 
used to calculate, again by variational means, neoclassical transport 
coefficients for the Se regime. As in the case of a simple 
plasma, the transport coefficients, which exhibit a gradual transition 


from banana regime to plateau regime, are fitted to simple functions 


of the ion and impurity collisionality sing a moment 
equation approach, previous results in the Pfirsch-Schluter regime 
are generalized to arbitrary charge and mass ratios. A simple and 
efficient FORTRAN subroutine which evaluates the 

Schluter transport coefficients is presented. The moment equations 
for a plasma with one impurity specie are discussed in detail. 


55406 Equilibrium and stability properties of relativistic electron 
rings and E-layers. Uhm, H. College Park, MD; Univ. of Maryland 
(1976). 15ip. University Microfilms Order No. 77-13 037. 

Thesis (Ph. D.). 

Equilibrium and stability properties of ly confined 
partially-neutralized thin electron ring and Saye are oe 
using the Vlasov-Maxwell equations. The analysis is ied out 
within the context of the assumption that the minor dimensions (a,b) 
of the system are much less the collisionless skin depth (c/ 
antiw/sub p/). The equilibrium configuration of the qo ee phd as- 
sumed to be an infinitely long, Sepogee 4 one a 
tron beam which is aligned parallel to a form 
On the other hand, the electron is located at the mac fa of an 
externally imposed mirror field which acts to confine the ring both 
axially and radially. The equilibrium p of the E-layer and 
electron ring are obtained self-consistently for several choices of 
equilibrium electron distribution function. The negative-mass insta- 
bility analysis is carried out for the relativistic E-layer equilibrium in 
which all of the electrons have the same transverse and a 
spread in canonical angular momentum, assuming a fixed ion back- 
ground. The ion resonance instability properties are investigated for 
a relativistic nonneutral E-layer aligned parallel to a uniform mag- 
netic field and located between two ground coaxial cylindrical 
conductors. The stability properties of a nonrelativistic electron ring 
is investigated within the framework of the linearized Vlasov-Pois- 
son equations. The dispersion relation is obtained for the self-consis- 
tent electron distribution function in which all electrons have the 
same value of energy an the same value of canonical 
momentum. The positive ions in the electron ring are assumed to 
form an immobile partially neutralizing background. The stability 
criteria as well as the instability growth rates are derived and 
discussed including the effect of geometrical configuration of the 
system. Equilibrium space-charge effects play a significant role in 
stability behavior. 
55407 Com of ideal MHD equilibria. Lackner, K. 
Planck-Institut fuer 


hysik, Garc! 
F.R.)). Comput. Phys. Commun.; 12: No. 1, 3 
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From 2. European conference on computational physics; 
Garching/Muenchen, Germany, F.R. (27 - 30 Apr 1976). 

This paper reviews two- and three-dimensional ideal MHD 
equilibrium codes, with particular emphasis on axis toroidal 
calculations. In this case (Tokamak geometry), the equilibrium prob- 
lem can be formulated in three essentially different ways, depending 
on whether (I) mirror currents in a copper shell or (II) given, 
applied external currents provide for balancing of the hoop force 
and shaping of the plasma column, or (III) one looks for distributions 
of applied currents producing a prescribed plasma surface. Numeri- 
cal problems ari from these formulations discussed in detail 
concern (1) suitable iteration procedures to treat the non-linearity of 
the problem, (2) fast solution methods for the linearized equations in 

bounded and unbounded domains and (3) the fact the feenielition Il 
constitutes a badly posed problem in the sense of Hadamard. 


55408 Computation of Tokamak transport. Mercier, C.; Boujot, 
J.P.; Werkoff, F. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux- ‘Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Comput. Phys. Commun.; 12: No. 1, 109-119(Sep 1976). 

From 2. European conference on computational physics; 
Garching/Muenchen, Germany, F.R. (27 - 30 Apr 1976). 

The complexity of the equations describing the transport 
phenomena in Tokamaks requires the use of numerical codes for 
simulation. These codes assume that the plasma is a multifluid 
medium. They involve equations for the evolution of electrons, light 
ions and current density, equations for heavy ions (impurities) and 
elaborate models for the evolution of the neutrals of light atoms. 
These codes allow testing of the existing theories and deduction of 
empirical rules and coefficients. After the Fontenay-aux-Roses code 
has been presented in more detail, examples of a few applications of 
this code are given. 


55409 Relaxation of es, J.D. (UKAEA 


toroidal discharges. J 
Research Group, Abingdon. Culham Lab.). p ab). Pp 475-488 of In Plasma 
faba csr controlled nuclear fusion researc 


1976. Vol. I. Vienna; 


From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

A generalized energy principle is derived, based on the invar- 
iance of a volume inte K, rather than perfect plasma conductiv- 
ity, and to include ite plasma pressure. It is found that the 
= gee (‘special’) equilibria are a subset of those allowed in ideal 

D. Moreover, finite pressure severely restricts the 3 we er amd of 
symmetric configurations. Thus axisymmetric, toroidal discharges, 
such as tokamaks and pinches with weak but finite pressure, are 
shown not to exist within the special equilibria. An integral function 
is derived to permit the further study, by variational methods, of the 
stability of the special equilibria to perturbations which are K- 
invariant. A physical mechanism is proposed in outline for self- 
generated field reversal in pinches. Initially, a kink instability of a 
strongly pinched column generates a helical deformation. Tearing of 
the flux surfaces due to plasma resistivity permits independent flux 
tubes to arise, each with its own enclosed magnetic axis and longitu- 
dinal current I. A transverse elongation of a flux tube can occur, 
driven by the release of MHD energy. This amplifies I which is 
aligned approximately along the helix, co nding to the o: 
undeformed field lines. The Ph field induced by I to 
reverse the direction of the field in the outer regions beyond 
the helix, although non-uniformly. Finally, the flux surfaces rejoin 
into a more symmetric configuration of lower energy by a process 
which appears as a time-reversed tearing mode of instability accom- 
panied by a reduction in the number of magnetic axes. 


55410 Symmetry group of the kinetic equation and stationary 
distributions in a weakly turbulent plasma. Kats, A.V.; Kontorovich, 
V.M. (Khar’kovskij Gosudarstvennyj Nauchno-Issledovatel’ skij Inst. 
Metrologii (Ukrainian SSR)). Physica, A; 86: No. 2, 471-474(1977). 

A class of essentially non-equilibrium distributions character- 
ized by the constant flux of one of the ‘integrals of motion’ (e.g. 
— number of particles or momentum) both for waves and 
particles is shown to exist in plasmas due to the symmetry of 
collision integrals (particle-wave interactions or Boltzmann’s integral 
resp.). As a result, the non-equilibrium distributions can be obtained 
from a functional equation i erring that the projection of the stoss- 


integrand on the irreducible group representation should be equal to 
zero. 


55411 Rate of energy ‘oss particle moving in a 
plasma cylinder cylinder. Swami, K.C.; en She Univ., a 
erage ye of Physic). Phe, BC 88: No 1, 201-208(1997) ith 
rate of energy yac particle mo wi > 
relation re Sf casrey lows by 2 changed particle mov of infant 
io teenage. af ene ckdeale omnes teen 
been calculated. The case of a cold plasma cylinder has been 
considered in detail in which the dielectric constant of the outer 
medium is taken to be infinite or unity. 
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55412 Electrical conductivity tensor of a Coulomb plasma. Baird, 
A.M. Hanover, NH; Dartmouth Coll. stn 128p. University Mi- 
crofilms Order No. 77-12, 522. 


Thesis (Ph. D.). 

The frequency dependent electrical conductivity tensor of a 
fully ionized, two component plasma is calculated to first order in 
the plasma parameter, including the leading order finite wavelength 
corrections. The calculation is based upon the rigorously derived 
BBGKY hierarchy of equations, truncated to first order in the 

fanwethen cquilibel and linearized about a spatially homogeneous 
Maxw ibrium. A kinetic equation is formed, assuming a 
stable ny oy by solving the second equation of the hierarchy for 
the pair correlation function is terms of the 
distribution function. This solution is accomplished for arbitrary 
frequencies and wavevectors by two — techniques, the Guern- 
sey integral equation method and the Dupree operator method, and 
the equivalence of the two results is demonstrated. 


55413 Equilibrium and stability of the | = 2 stellarator without 
longitudinal current. Lortz, D.; Nuehrenberg, J. (Max-Planck-Institut 
= ee Garching, Ger.). Nucl. Fusion; 17: No. 1, 125- 
133(197 

The expansion of the 1 = 2 stellarator magnetohydrostatic 
equilibrium around its circular magnetic axis is reconsidered. All 
parameters occurring up to third order in the distance from the 
magnetic axis are kept finite. Equilibrium and stability plasma 8 
estimates are calculated in connection with a discussion of s' tion 
points occurring in the third-order flux surfaces. Results for case 
without toroidal current are: irrespective of the five 
describing this of stellarator, there are universal bounds for the 
B estimates of 0.66% and 0.22% for the necessary and the sufficient 
stability criterion, respectively. 


55414 ee Say ORs a aes ee ee 
one-component plasma: a microscopic approach. Baus, M. (Univ 
Libre, Brussels); Wallenborn, J. J. Stat. Phys.; 16: No. I 1, 91- 111@an 
1977). 

The nonlocal shear viscosity eta(t) of a cenienl expanen ++ _ 
nent plasma is shown to have an oscillatory long-time tail. 
result is obtained on the basis of a microscopic theory which does 
ee ae tee ae such as the plasma 

parameter. Our major approximation is the restriction to 
on com se — two hydrodynamic propagators in the computation 
of the long-time behavior of the transport matrix. The Coulomb 
divergence is correctly accounted for, while the nonanalyticities of 
both the plasma parameter and ient expansions are discussed at 
the level of the kinetic as well as the hydrodynamic equations. 
55415 Conductivity sum rules for the relativistic two component 
plasma. Golden, K.I. (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Phys. Lett, A; 59: No. 6, 451-454(10 Jan 1977). 

Using the Kubo sum rule theorem, external conductivity 
frequency moment sum rules are derived for the relativistic two- 
component plasma in a constant external magnetic field. 


55416 Lorentz convariant eikonal method in 
magnetohydrodynamics. I. The dispersion relation. Heintzmann, H. 
(Koeln Univ. ees F.R.). Inst. fuer Theoretische Physik); 

Schrueffer, E. (Bonn Univ. (Germany, F.R.)). Phys. Lett.,, A; 60: No. 
1, a Jan 1977). 

A manifestly Lorentz covariant method is Ces to = 
scribe wave tion through a cold one-component 
arbitrary motion. covariant eikonal method is 
ps oe, ge ty mh nee Em ge £ 


55417 Perturbation theory for the Korteweg-de Vries equation. 
Karpman, V.I; Maslov, E.M. (Izmiran, Academic City, Moscow 
Region, USSR). Phys. Lett, A; 60: No. 4, 307-308(7 Mar 

By writing the Korteweg-de Vries equation in 
Cmereane Saat Gepeees ae Geeta wise bre 0 Sin Ces Opeten- 
bation method. In particular, in the first approximation, the authors 
obtain from them equations describi the evolution of the soliton 
amplitude and velocity. The present ry may be extended, also 
to other nonlinear evolution equations if they are solved, without 
perturbation, by the inverse-problem method. 


PLASMA PRODUCTION 


55418 (N—77—17851) —_ rw —y: generated 
fragments. Deese, J.E.; Hassan, H.A. (North Carolina State Univ., 
7 ee Jan 1977. 52p. (NASA-CR—2776). NTIS, PC A04/ 
A kinetic model is developed for a plasma generated 
fission fragments and the results are employed to study helium 
ee 2 er et wih See ee. Because 
the heavy particles and Sonne ee See sae fe 
creating the plasma, their effects are considered 
calculations are eg by FES. 
secu ta gram, the 


wee 


the theory are in good 
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agreement with available intensity measurements. Moreover, the 
theory predicts the ex + rene measured inversions. However, 
the calculated gain coefficients are such that lasing is not expected to 
take place in a helium plasma generated by fission fragments. The 
effects of an externally applied electric field are also considered. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 55486 


55419 (IPP—6/147, pp v) Finite element approach to the quasi- 
linear evolution of the gentle bump instability in a 2-D plasma. 
Appert, K.; Tran, T.M.; Vaclavik, J. “Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherches en Physique des 
Plasmas). Apr 1976. 

rom 2. European conference on computational physics; 
ae German, Federal Republic of (F.R. Germany) (27 Apr 

4 figs.; 7 refs. 

In omputing in plasma physics and astrophysics. Proceed- 
ings. Poster session. P 3. 

Although the basic equation of the quasi-linear theory of 
plasma turbulence were formulated more than one and half decade 
ago, it is not yet much known about their solutions for non-one- 
dimensional systems. By analytical means, only certain general fea- 
tures of possible asymptotic states of the system can be deduced. The 
relaxation dynamics as well as the final state of the system remain 
unknown. In the present work an attempt is made to attack these 
problems by a numerical procedure. In particular, the evolution of 
the gentle bump instability in a nonmagnetized 2-D plasma is investi- 
gated within the framework of the quasi-linear equations by means 
of the finite element method. 


55420 (IPP—6/147, pp v) Two-dimensional MHD stability code 
with a finite hybrid expansion in both directions. Berger, D.; Gruber, 
R.; Troyon, F. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plasmas). Apr 1976. 

From 2. European conference on computational physics; 
wo German, Federal Republic of (F.R. Germany) @ & 7 Apr 
1976 

5 figs.; 6 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session C: MHD-equilibrium and stability. C 3. 

A new MHD stability code which computes the spectrum 
and the corresponding eigenvectors of a general toroidal axisymme- 
tric equilibrium is described. It is based on a ‘finite hybrid elements’ 
expansion. Test runs show very good convergence properties even 
for the slow growing localized modes. 


55421 (IPP—6/147, pp v) Numerical studies of resistive instabil- 
ities. Biskamp, D.; Welter, H. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching/Muenchen (Germany, F.R.)). Apr 1976 

From 2. European conference on computational physics; 
Garching, German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

6 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session D: Nonlinear MHD behavior of plasmas. D 2. 

A special magnetohydrodynamic model is used to describe 
numerical investigations of the linear and nonlinear evolution of 
various kinds of resistive instabilities. 

55422 (IPP—6/147, pp v) Turbulent transport in reversed field 
pinches. Christiansen, J.P.; Roberts, K.V. (UKAEA Research 
Group, Abingdon. Culham Lab.). Apr 1976. 

From 2. European conference on computational physics; 
Garching, German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

11 refs. 

In Computing in plasma physics and ape Proceed- 
ings. Session G: Transport in laboratory plasmas. G 

MHD stability of the Rovecadl ield Pinch (RFP) relies on 
reversal of the toroidal field component in the outer plasma region. 
Interest in this configuration comes from its potential economic 
advantages as a thermonuclear reactor, since compared to a Toka- 
mak the RFP supports a higher value of 8, the ratio between plasma 
and total magnetic pressure. Results of computations on the time- 
evolution of the using a 1D MHD model are reported. 


— hed 147, pp v) MHD instabilities of 2D diffuse high- 

-boundary-value problem. Herrnegger, F-.; 

Schastien Ww. “Max- Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). Apr 1976. 

From 2. European conference on computational physics; 

Garching, German, Federal Republic of (F.R. Germany) (27 Apr 


4 figs.; 11 refs. 
ing in plasma physics and astrophysics. Proceed- 
uilibrium and stability. C 5. 


FUSION ENERGY 


A time-dependent explicit finite difference code is 

computing very small fret rates of MHD modes in 

symmetric equilibria. problem of numerical a the 
convergence for fine is discussed. For besa 
helical period length, eigenvalues computed by this code 

agreement with those of a deltaW analysis and the pinnate» 

are by a factor of two smaller than surface current theory predicts. 


55424 


Okuda, H.; True, M. (Princeton Univ., N.J. (USA). Piasma Physics 
Lab.). Apr 1976. 

From 2. European conference on computational physics; 
oe German, Federal Republic of fF. R. Germany) (27 Apr 
1 

3 figs.; 3 refs. 

In Computing in plasma physics and astrophysics. Prodeed- 
ings. Session B: Particle simulation in plasmas and stellar systems. B 
2. 

A 2-1/2 dimensional electrostatic particle simulation code 
capable of handling a nonuniform and bounded system was used. It 
is reported a) on results for the nonlinear evaluation of the stability 
and the accompanied particle and energy transport along the scaling 
laws in the presence of shear and b) on theoretical investigations on 
the universal mode using a self-consistent quasilinear approach based 
on the observation of the simulation results. 


55425 (IPP—6/147, pp a Numerical simulation of dissipative 
trapped-electron instability. Matsuda, Y.; Okuda, H. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Apr 1976. 

From 2. European conf on computational 


erence hysics; 
Garching, German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 


3 figs.; 4 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session B: Particle simulation in plasmas and stellar systems. B 
3. 

A 2 1/2 dimensional simulation model has been developed to 
study the trapped electron instability in a linear geometry. 


55426 me pp v) Analytical and numerical study of 
MHD instabilities in rotating plasmas. Spies, G.O. (New York Univ., 
N.Y. (USA). creed Inst. of Sciences). Apr 1976. 

From 2. European conference on computational physics; 
Garching, German, Federal Republic of (F.R. seman 27 Apr 
1976). 


In Computin, ~ Ae plasma physics and —. Proceed- 
ings. Session C: MHD-equilibrium and stability 

Since plasma rotation is observed in pana? i experiments, 
the normal modes in rotating straight theta pinches of infinite length 
are investigated. It is the objective to obtain a qualitative picture of 
the structure of the spectrum in the complex plane, and to determine 
the growth rates of gross instabilities quantitatively. 


55427 (JAERI-M—6693) Shell effects of vacuum vessel for the 
positional instability. Yokomizo, H.; Seki, S.; Kitsunezaki, A.; Mat- 
suda, T.; Saito, R. (Japan Atomic Energy Research Inst., Tokyo). 
Sep 1976. 37p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 


Shell effects are — to stabilize the —— instability 
of a tokamak plasma with a non-circular cross section. Numerical 
calculations of the shell effects of the vacuum vessels with circular 
and rectangular cross sections are presented. The numerical method 
is assessed by comparing the calculated results of the vacuum vessels 
with a circular cross section with the analytical ones. 


55428 Nonlinear wn th VN Cr of —_ 
mov, F.Kh.; Tsytovic wag gS May a» 
Dushanbe (USSR)). Zh. Eksp. Teor. Fiz.; No. 5, Gedartvenny) Un 

1976). (In Russian). 

The process of nonlinear stabilization of modulation instabil- 
ity is conden More exact dynamic equations are obtained which 
take into account higher order electron nonlinearities. On the basis 
of these equations nonlinear restrictions on the dev it of 
modulation perturbations are found which indicate that Lang- 
muir collapse is forbidden. A possibility for fast Langmuir solitons is 
shown to exist. 


55429 Recent 


the computational aspects of 
MHD stability. Grimm, R.C.; Fog J.L. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Comput. Phys. Commun.; 12: No. 1, 


45-52(Sep 1976). 

From 2. European conference on computational physics; 
Garching/Muenchen, Germany, F.R. Q7- 30 Apr 1976). 

In recent years variational methods have been lied suc- 
ey 0 Oe ee or simple 
linearized ideal magnetohydrodynamic models. tly, several 
extensive efforts have been undertaken to implement these ap- 
proaches to determine the normal modes for general axisymmetric 
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Se ee note Gotten. 

reviews the motivation, the difficul 
ties, in ond en valon various ouuiale approaches employed. Several simple 
illustrative results are given. 


55430 Non-linear behaviour instabilities. 
Wesson, J.A. (UKAEA Research Abingdon. Culham Lab.). 
re, a a: 12: No. 1, 53-65(Sep 1976). 
2. European conference on computational physics; 
Garchi atnenchen, bay ey F.R. (27 - 30 Apr 1976). 
has recently been wth of interest in the non-linear 
development of hydromagnetic instabilities. The theoretical attack 
ee ce ee eee: ane ee been ORS eat 
pe No eae idl dependent solution to the set of hydromagnetic 
appropriate to each problem. The earliest calculations used 
hydromagnetic uations but many of the more realistic 
sales require uction of resistive effects to allow for 
changes in magnetic topology and for ohmic heating. This paper 
gives a description of some of the recent calculations, Sigh to 
oe pvr roan systems, concentrating particularly on Toka- 
id pinch configurations. 


55431 Observation of disruptive-instability fine structure in a 
Mirnov, S.V.; ; Semenov, 1.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii — Moscow. Inst. Atomnoj 
ergii). pp 291-299 of In Ptaeme — ysics and controlled nuclear 
fusion research 1976. Vol. I. Vienna; (1977). 
From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 


Oct 197 

The T-4 device was used to study the correlation between the 
external manifestations of the disruptive instability of magnetic 
fields, and the fluctuations of X-radiation from central regions of the 
plasma column. The development of the disruption showed a com- 
plex time sequence. The m=2 helical perturbation (pre-disruption) 
plays an initiating role with respect to the disruption. It is probable 
that “mixing”, i.e. equalization of electron temperature current 

ts, takes place as a result of the development of the m=1 
instability at tne column centre. A column with a flattened current 
density distribution, j(r), is unstable relative to helical m=2,3,4 
MHD perturbations. Their non-linear Ses signifies the final 
stage of disruption. This chain of events es it possible to corre- 
late all the basic experimental facts pertaining to the development of 
this instability. A possible electrodynamic scheme of generation of 
negative voltage in the disruption is proposed. 


55432 Non-linear tearing modes in White, R.B.; Mon- 
ticello, D.A. (Princeton Univ., N.J. (USA). Plasma Physics Lab.); 
Rosenbluth, M.N.; Waddell, BV. (institute for pe a Study, 
Princeton, N.J. (USA)). pp ‘569-577 of In Plasma physics and con- 
trolled nuclear fusion research 1976. Vol. I. Vi IAEA De did 

From 6. interna’ conference on plasma physics 
awe fusion research; Berchtesgaden, Germany, F.R Ril: 13 

t 

Numerical codes have been developed for the description { 
the non-linear evolution of tearing modes in tokamaks. The m=1 
mode is observed to continue growth in the non-linear 
producing significant ee eee Se cee, we 


associated with npn current profile also continues rapid growth 
in the non-linear regime, and thus may play a significant role in the 
anomalous current penetration during the early stages of a tokamak 
discharge. Single magnetic islands with m< =2, on the other hand, 


(Max-Planck-Institut fuer nik: 

. ysik, 
Garchi "“Ger.). Nucl. Fusion; 17: No. 1, 3-11(1977). esate 

m= 2 mode stability is investigated in the ISAR TI-B 

toroidal high-beta stellarator (major diameter 2.7 m, capacitor bank 

ta a ee EE 

; 0. 

ie 


a eee < 


sub L/ x tau/sub ii/ < 200; 
<_r/sub L//a < ion Larmor 


L/ = ion 


found. the limit eta/sub py 

collision frequency within the accessible range 

tau/sub ii/ < 20). Far sab L//a < Gi ov ftqnouing =2 
= ronan ache a Spon lasma lifetime being limited by am = 1 


(Via 70) = 


mined mirimum value 


ERA VOL. 2, NO. 22 


cuniinnt, 2 ty chou = Sites of Gane ene San Peaiee> 
Vlasov model. Advanced 

tions in a sharp boundary model by Lewis and Turner deviate in the 
critical limit only by a factor of about 1.5 and recent results using a 
diffuse pressure profile by Herrnegger and Schneider and by Freid- 
berg and Hewett agree quite well with the experimental data. 


55434 Radiation pressure at the surface of a beam of coherently 
radiating electrons. Krasovitskii, V.B. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 22: No. 1, 4-10(Jan 1977). 

The radiative-damping force acting on the surface of a recti- 
linear beam of relativistic electrons is derived for the case in which 
the electrons move in a plasma and the two-stream instability is 
excited. The physical mechanism for this effect is discussed in detail. 
The possibility of exploiting this effect for radial focusing of a beam 
by means of radiation is discussed. 

55435 Nonlinear saturation of the Buneman instability. lonson, 
J.A. (Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). Phys. Lett., A; 60: No. 1, 27-28(24 Jan 1977). 

Buneman turbulence may be treated as normal-mode plasma 
fluctuations supported by quasi-particles of effective mass 
m=msub(i)(msub(e c)/maub)sup(l/3) Assuming saturation via the 
trapping of these quasi-particles leads to a turbulent level and 
associated resistivity which is in excellent agreement with the em- 
pirical results. 


55436 Theory for space-time evolution of explosive-type instabil- 
ity. bran ty H. Gavan Univ. (Japan). Inst. of Plasma Phys- 
ics); Watanabe, M.; Nishikawa, K. hima Univ. (Japan). Facul. 
ty of Science). Phys. Lett., A; 60: No. 4, 311-313(7 Mar 1977). 

A solution describing space-time evolution of a resonantly 
interacting system of a damped negative energy wave and two 
undam: wave packets of positive energies is presented. It is shown 
that all three waves grow simultaneously when they are approaching 
each other, while a certain threshold condition is required for 
instability when they are separating. 


55437 Numerical model for resistive magnetohydrodynamic insta- 
bilities. Dibiase, J.A.; Killeen, J. (Lawrence Livermore Laboratory, 
Livermore, California 94550). J. Comput. Phys.; 24: No. 2, 158- 
185(Jun 1977). 

A hydromagnetic model has been developed to study resistive 
instabilities in cylindrical geometry, and the model is applied to 
study specific diffuse pinch configurations. The MHD equations 
include the effects of compressibility, finite resistivity, viscosity, and 
thermal conductivity. The plasma equilibrium configuration is as- 
sumed known and is specified by B/sub theta/o(r), B/sub z/o(r), 
etao(r), /sub a o(r) and these functions can be chosen to 
describe a particular experiment. Perturbations of the form fi(r,t) 
exp[i (m/sup theta/+k/sub z/z)] are used for all plasma and field 

variables, and the resulting linear partial differential equations are 
solved ‘ountteiie as an initial value problem using an implicit 
difference scheme. A set of seven equations for B/sub r/:, B/sub 
theta/:, Ti, v/sub r/:, v/sub theta/:, v/sub z/:, /sub rho/; is 
obtained and the calculation is started by specifying an initial ern. 
bation. For a particular problem, the parameters, m, k/sub z/, and 
S=tau/sub R//tau/sub H/, the ratio of resistive diffusion time to 

hydromagnetic transit time must be given, and for certain choices an 
— growth occurs and the growth rate p (m,k/sub z/,S) is 

c : 


PLASMA WAVE PHENOMENA 


55438 (IPP—6/147, pp v) Collisional damping of Bernstein 
echoes. Fijalkow, E.; Burgan, J.R.; Feix, M.R. (Orleans Univ., 45 
(France); Centre National de la Recherche Scientifique, 45 - Or- 
sete a o— Apr 1976. 

From European conference on computational physics; 
Garching, At, Federal Republic of (F.R. Germany) (27 Apr 


1976). 
; 7 refs. 
In Lonny plasma physics and astrophysics. Proceed- 
ings. Poster session. 
The temporai evolution of Bernstein linear wave echoes and 
——- poles are studied using a Fokker—Planck collisional 


55439 (IPP—6/147, pp v) Magnetostatic particle 
Se < ena 


application current penetration 
Lin, A.T.; Pritchett, P. Dawson, J.M. (California Univ., 
— (sa), Dept. uri Physics). fd — 


ysics; 
1976) ~g he Federal Republic of { FR. SS 27 Apr 


_ 
puting in plasma physics and astrosphysics. Proceed- 
ings. Sesion B Particle simulation in plasmas and stellar systems. B 
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A large number of important plasma problems involves self- 
consistent magnetic fields. For disturbances which propagate slowly 
compared to the velocity of light, the magnetostatic approximation 
(Darwin model) suffices. Based on the Darwin model a particle 
model has been developed to investigate such problems. 


(KFTI—76-24) Study on spatial distribution of plasma 
oscillation intensity in the induced electrodeless . Adamov, 
1.Yu.; Berezhnyi, V.L.; Kononenko, V.I. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 1976. 16p. (In Russian). Dep. 
NTIS (US Sales Only), PC A02/MF AO}. 

13 refs.; 7 figs. 

Space distribution of plasma oscillation intensity is studied 
with wavequide probes in the induced discharge plasma at Langmuir 
frequency. Space distribution of the intensity of the wavequide 
probe signal is shown to be close to real distribution of the plasma 
oscillation intensity. Spatial position of the resonance plasma layer 
with developed plasma oscillations for the same time is determined 
by density radial distribution along the plasma and depends upon the 
initial conditions of the discharge. The possible mechanism of trans- 
forming plasma oscillations into electromagnetic radiation is dis- 
cussed. 


55441 Experimental study of turbulent electron beam—plasma 
interaction with an auxiliary probing E-beam and a high frequency 
correlation technique. Kuyel, B. Cleveland; Case Western Reserve 
Univ. (1976). 200p. University Microfilms Order No. 77-11,991. 

Thesis (Ph. D.). 

The linear, nonlinear, and turbulent regimes of the interaction 
of an electron beam with a collisionless plasma in a high magnetic 
field is experimentally studied by means of high frequency correla- 
tion techniques and an auxiliary probing electron beam. Theoretical 
predictions on wave growth, saturation, and the time required for 
the onset of a quasi-stationary state are verified. In addition, the 
theoretically predicted occurrence of a phase mixing regime is 
observed and fo und to be the most important effect in randomization 
of the initially narrow spectra of the wave electric fields. The 
velocity space diffusion constant D(v) is measured by a monoenerge- 
tic electron probe and the result is compared with weak and strong 
turbulence theories. Furthermore, anomalous damping of externally 
excited Langmuir waves with phase velocities much larger than the 
plasma electron thermal velocity (v/sub p/ greater than or equal to 
4v/sub T/) is observed. An analytical model is developed which 
interprets this phenomena as a phase mixing decay (transient decay) 
due to those electrons which are trapped in the excited wave packet. 


55442 Study on the cyclotron absorption of electromagnetic 
waves in a plasma located in an inhomogeneous magnetic field. Sko- 
voroda, A.A.; Shvilkin, B.N. (Moskovskij Gosudarstvennyj Univ. 
(USSR)). Zh. Eksp. Teor. Fiz.; 70: No. 5, 1779-1784(May 1976). (In 
Russian). 

Results are presented of an experimental study of cyclotron 
absorption of electromagnetic waves in a plasma located in an 
inhomogeneous magnetic field. The experimental data are compared 
with the theoretical calculations in which electron-neutral atom 
collisions are taken into account. The comparison shows that the 
phenomenon can quite satisfactorily be described by the theory. 


55443 Structure of a transverse shock wave in a plasma. Veliko- 
vich, A.L.; Liberman, M.A. (Institute of Physics Problems, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transi.); 44: No. 4, 
727-738(Oct 1976). 

The structure of a shock wave front propagating in a fully 
ionized collision-dominated plasma perpendicular to the direction of 
the magnetic field is determined for arbitrary values of 8=8mp/H?. 
It is shown that in the case of a magnetized plasma (1./sub i/tau/sub 
i/<1) the wave front structure is determined by the ion viscosity 
and by the dispersion due to inertia of the electrons. The dispersion 
is more important at small values of 8, and the structure of the wave 
front consists of oscillations that decay behind the wave front. At 
finite values of 8 the shock wave front is monotonic. In a shock 
wave with a sufficiently big temperature discontinuity, however, 
dispersion predominates at the beginning of the front and leads to the 
appearance of decaying oscillations ahead of the shock wave front. 
The Alfven Mach numbers that are critical for the effect of disper- 
sion are found. Dispersion due to electron inertia is not essential in 
the case of an unmagnetized plasma (./sub e/tau/sub e/<1). The 
width of the shock wave front is determined by Joule dissipation. 
The values of the critical Mach number (M/sub a//sup h/(8) above 
which Joule dissipation is insufficient for a continuous transition 
from a state ahead of the shock wave front to a state behind it are 
found. An isomagnetic discontinuity is produced behind the shock 
wave front in this case. The structure of the isomagnetic discontinu- 
ity, which is determined by the electron thermal conductivity, ion 
viscosity, and ion thermal conductivity, is found. 


55444 Spontaneous emission of electromagnetic waves by a semi- 
bounded non-equilibrium plasma. Yakimenko, I.P.; Zagorodny, A.G. 
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(AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). Phys. Scr.; 
14: No. 5, 242-252(Nov 1976). 

The boundary value problem of an anisotropic plasma half- 
space excitation by the given space-time distribution of sources is 
solved. The energy relations are determined for the 
emission from the semi-bounded a 
alization of the well-known results i i 
established (in particular, Kirchhoff's law) for the case of non- 
equilibrium emission from a half-space of anisotropic plasma. The 
quasistatic surface excitation spectra are ovine ease? in a yea 
ponent plasma with a low-density electron beam 


effective temperature Seeil for the quasistationary part of 
spontaneous field are shown. The threshold values of the ‘ien 
beam velocities for various branches of the surface excitation are 
calculated. 


siska Institutionen). Phys. Scr.; 14: No. 6, 320-323(Dec 1976). 

A dispersion relation is derived for a magnetized plasma in 
which a large amplitude circularly polarized wave propagates — 
the external magnetic field. It is Paes that new modes, which 
appear due to relativistic effects, can be unstable. 


55446 Absorption of large-amplitude microwaves at intermediate 
frequencies. Budnikov, V.N.; Varfolomeev, V.1.; Novik, K.M. Sov. 
Phys. - Tech. Phys. (Engl. "Transl.); 22: No. 1, 28-31(Jan 1977). 
Absorption of 10-cm microwave power at levels up to 5 kW 
is studied for a pulse length of 10 psec in a plasma at frequencies w/ 
sub He/ <w<Vw/sub He/w/sub Hi/. In the experiments the 
working gas is argon at a pressure of 10~* torr, the plasma density in 
the wave region is 10’? cm™~*, the electron temperature is 3 eV, and 
the magnetic field is about 2 kOe. Absorption occurs without any 
time lag if the density at the entrance point is an order of 
above the cutoff density. At this density the efficiency of low-power 
absorption reaches a maximum. At lower densities, there is a time lag 
in the absorption, during which a preliminary ionization occurs, 
apparently as a result of ordinary collisional absorption. The region 
in which the energy is absorbed is found with a movable double 
probe. At low power levels, below 30 W (v/sub E//v/sub Lag : 
10~*), the absorption is confined to the vicinity of a singularity. A 
higher power levels the absorption region moves away from this 
singularity toward the entrance point; the absorption is anomalously 
rapid over a distance of several centimeters. 


55447 Absorption of an electromagnetic pulse in a plasma. Plis, 
A.L,; Shcheglov, V.A. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 22: No. 1, 39-42(Jan 1977). 

The transport of monochromatic radiation in a —_ is 
analyzed. An exact analytic solution is found to describe 
gation of an electromagnetic signal under conditions such that the 
radiation is absorbed in collisions of electrons with ions and neutrals 
(atoms or molecules). Particular cases are analyzed. 


55448 Stationary waves in a bounded plasma, Rutkevich, B.N.; 
Pashchenko, A.V.; "Fedorchenko, V.D.; Mazalov, Y.P. (Ph: 
nical Institute, Academy of Sciences of the Ukrainian R, Khar- 
kov). Sov. Phys. - Tech. Phys. (Engl. Transl.); 22: No. 1, 63-67(Jan 
1977). 

——— space-charge waves in a thin plasma slab, a thin 
plasma rod, and a thin electron beam in a strong 
magnetic field are analyzed. The analysis is based on the model of a 
thin plasma slab used previously for a cold plasma. When this model 
applies, the equations of motion for the electrons have stationary 
solutions corresponding to two wave branches which differ in 
propagation velocity and several other characteristics. | 
ing to these branches there are two branches of the small 
dispersion curve. A nonlinear solution giving the wave and 
propagation velocity as functions of the amplitude is fi for finite- 
amplitude waves. The exact equations are used to find a relationship 
between the propagation velocity and the amplitude for solitary 
space-charge waves; the maximum values of the electric potential 
and field are determined. 


55449 Convective Brillouin 
plasma slab. Fuchs, V. 


a homogeneous 
(Hydro-Quebec, Mon (Canada). Re- 
search Inst.). Phys. Lett., A; 59: No. 6, 455-457(10 Jan 1977). 

The coupled-mode Brillouin backscatter equations, describing 
weakly nonlinear decay of a ne a p into two damped daugh- 
ter waves, are solved analyticall convective regime, yielding 
the convective instability reed. and backward amplification of a 
noise source. 


55450 Ion acoustic waves in the presence of electron plasma 
waves. Michelsen, P.; Pecseli, H.L.; Ramussen, J.J. (Danish Atomic 
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an Commission, Risoe. Research Establishment). Phys. Lett., A; 
6, 445-447(10 Jan 1977). 

Long-wave! ion acoustic waves in the presence of prop- 
agating short-wav electron plasma waves are examined. The 
influence of the high uency oscillations is to decrease the phase 
velocity and the damping distance of the ion wave. 


55451 Observation of resonance and thermoelectric magnetic 
fields in a interaction. Raven, A.; Rumsby, P.T. 
(Oxford Univ. (UK). Dept. of Engineering Science). Phys. Lett., A; 


60: No. 1, 42-44(24 Jan 1977). 

Experimental evidence has been obtained for generation of 
larisation dependent magnetic fields in the interaction of an ob- 
iquely incident microwave beam with an inhomogeneous, over- 

dense, slab plasma. This is discussed in relation to observed particle 
emission and resonance absorption. 


FUSION POWER PLANTS 
REFER ALSO TO CITATION(S) 53705 


_— (EPRI-ER—289(Vol.1)) Experimental fusion power reac- 

tor conceptual design study. Final report. Volume I. Baker, C.C. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1976. 288p. 
Dep. NTIS, PC A13/MF AOl. 

This document is the final report which describes the work 
carried out by General Atomic Company for the Electric Power 
Research Institute on a conceptual design study of a fusion experi- 
mental power reactor (EPR) and an overall EPR facility. The 
primary objective of the two-year program was to develop a con- 
ceptual design of an EPR that — at ignition and produces 
continuous net power. A conceptual design was developed for a 
Doublet configuration based on indications that a noncircular toka- 
mak offers the best potential of achieving a sufficiently high effective 
fuel containment to provide a viable reactor concept at reasonable 
cost. Other objectives included the development of a planning cost 
estimate and schedule for the plant and the identification of critical 
R and D programs required to support eh physics development and 
engineering and construction of the EPR. This volume includes 
“ow of systems design, reactor physics, and nucleonics. 


= (EPRI-ER—289(Vol. > Experimental fusion power reac- 

tor conceptual design study. Final report. Volume II. Baker, C.C. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1976. 372p. 
Dep. NTIS, PC A16/MF AOl. 

This document is the final report which describes the work 
carried out by General Atomic Company for the Electric Power 
Research Institute on a conceptual design study of a fusion experi- 
mental power reactor (EPR) and an overall EPR facility. The 
primary objective of the two-year program was to develop a con- 
ceptual design of an EPR that — at ignition and produces 
continuous net power. A conceptual design was developed for a 
Doublet configuration based on indications that a noncircular toka- 
mak offers the best potential of achieving a sufficiently high effective 
fuel containment to provide a viable reactor concept at reasonable 
cost. Other objectives included the development of a planning cost 
estimate and schedule for the plant —= © ph se roy of critical 
R and D programs required to suj ysics development and 

and construction of This volume contains the 
following sections: (1) reactor hn d worn @) auxiliary systems, (3) 
operations, (4) facility design, (5) program considerations, and (6) 
conclusions and recommendations. 


— ee ee ee ees fate power reac- 
eee Volume IIL. Baker, C.C. 
(General Atomic Co., San Diego, Calif. (USA)). Dec 1976. 208p. 
Dep. NTIS, PC A10/MF AOI. 
This document is the final report which describes the work 
cuneate tay: Gonna Ataade Company for the Electric Power 
Research Institute on a conceptual design study of a fusion experi 
mental power reactor (EPR) and an overall EPR facility. The 
primary objective of the two-year program was to develop a con- 


ee et SS See ee 


oe eee eo) gy ysics development and 
construction of volume contains the 
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evaluation, (10) power supply system design evaluation, (1 1) number 
of coolant loops, (12) power conversion system design evaluation, 
and (13) maintenance methods evaluation. 


55455 (JAERI-M—6666) JT-4 program. (Japan Atomic Ener; —_ 
Research Inst., Tokyo). Au; ~ 265p. (In Japanese). Dep. 
(US Sales Only), PC A12/MF AO 

studies made on Th since April 1975 are summa- 
rized. JT-4 is a tokamak device with non-circular cross section and 
axisymmetric divertors. Contents are the purpose of JT-4, basic 
design, agg wo of the preliminary design by three manufactures, 
diagnostics, further heating, and flow p ate of the JT-4 program. 


55456 (JAERI-M—6670) Preliminary an experimental 
fusion reactor. Interim report. (Japan Atomic _ Research Inst., 
Ls ae | Oe aa o 193p. tay hy Japanese). Dep. NTIS (US Sales Only), 


A ce tl design of a tokamak experimental fusion reac- 
tor to be built in the near future is under way. The goals of the 
reactor are to achieve reactor-level plasma conditions for a suffi- 
ciently long operation period and to obtain design, construction and 
operational experience for the main components of full-scale power 
reactors. This design covers the plasma characteristics, reactor struc- 
ture, blanket neutronics, shielding, superconducting magnets, neutral 
beam injector, electric power supply system, fuel recirculating 
system, reactor cooling system and tritium recovery system of the 
reactor. The main design parameters are as follows; the reactor 
fusion power 100MW, torus radius 6.75m, plasma radius 1.5m, first 
wall radius 1.75m, toroidal magnetic field on axis 6T, blanket fertile 
material LizO, coolant He, structural material 316SS and tritium 
breeding ratio 0.8. 


55457 (KURRI-TR—140, pp 3-16) Present state of research and 
development of nuclear fusion reactors and future problems. Sekigu- 
chi, T. (Tokyo Univ. (Japan). Faculty of Engineering). 1975. (In 
Japanese). 

From Study meeting on radiation damage of fusion reactor 
materials; Kumatori, Osaka, Japan (10 Sep 1974). 

In Report of the study meeting on radiation damage of fusion 
reactor materials. 

The realization of so-called zero-power reactor or critical 
plasma testing facility is the first barrier to get over for the realiza- 
tion of power reactors in the research and development of controlled 
nuclear fusion power, and full efforts are exerted to it in each 
country. Now stage to demonstrate from pure scientific stand- 
point the realizability of core plasma in view of energy balance is 
beginning. This tendency has been fomented by promising —_ 
mental results with Tokamak type torus plasma facilities, and 
speak tempertre coe pa, (compare the fens td 
o ee es Se caek, © eee SS and 


dimensions 
raising by second stage heating such as the injection of high energy 


neutral les, and the improvement of plasma stability by means 

of noncircular plasma cross section are under consideration. Recent- 
of whole reactors has been carried out in 
and development of nuclear fusion, many 

scientific and technical trials and errors are necessary, accordingly 

the researchers should be courageous and flexible. 

55458 (ORNL—5275) Fusion Energy Division annual 

report for period December 31, 1976. (Oak Ridge Nationa 

Lab., Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 315. 

Dep. NTIS, PC A15/MF A0O1. 


rT ee etre peUaNee ae SAF Se SNe 
tions. (MOW) 


55459 (ORNL—S5275, 223-250) Next step (TNS) program. 
Roberts, M.; Attenberger, S.E.; Ballou, J.K. Jun 1977. 

In Fusion Energy Division annual progress report for period 
ending December 31, 1976. 





fuer Plasmaphysik , , Ger). pp 483-451 of in 196 ASME- 
ANS international Gaetan on ceaech enon 


New York; American Society of Mechanical Engineers (1976), 





NOV. 30, 1977 


The main items of the German Fusion Program are described. 
Within the next five-year plan emphasis is placed on physics re- 
search, especially on the tokamak tine which will be supplemented 
by stellarator and high-8 experiments. Technological development is 
concentrated on superconducting magnets and heating and refuelling 
systems to support plasma physics advance. In the reactor oriented 
part of the program, systems studies play the major role. Further 
work will predominantly be performed in the fields of material 
sciences and tritium technology, which are considered to be indpen- 
dent of a special confinement scheme. 


55461 Experiments on non-circular tokamak and related topics. 
Toyama, H.; Inoue, 8. Itoh, K.; Iwahashi, A.; Kaneko, H.; Maki- 

K.; hiai, Shinohara, S.; Suzuki, Y.; Yoshikawa, S. 
(Tokyo Univ. Cees). t. of Physics. pp 323- 334 of In Plasma 
physics and controlled nuclear fusion research 1976. Vol. I. Vienna; 
IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Active control of the cross-sectional shape of plasma has been 
carried out in the non-circular tokamak TNT and the modified 
device TNT-A; D-shaped, elongated plasma equilibria have been 
obtained with considerably low safety factors (2-5). The relation 
between n-index and elongation degree has been studied. MHD 
properties of the elongated plasma have been found similar to those 
of circular tokamaks. In relation to these results, MHD properties 
inside the plasma have been studied in detail, using a small-scale 
tokamak with a circular cross-section. The direct measurement of 
the m=2 magnetic island structure is reported. To complement these 
experiments, some theoretical work has been done: kink instabilities 
have been analysed for various current distributions; the resonant 
interaction of the plasma with the external helical winding has been 
studied; and the stability of the m=n=0 mode coupled non-linearly 
with a higher kink mode has been investigated. This non-linear 
mechanism explains one type of disruptive instability. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 55255, 55311, 55339 


55462 Logg 147, pp *% Effects of impurity transport on neu- 
tral injection in Tokamaks. Hughes, M.H. (UKAEA Research 
Group, Abingdon. Culham Lab.). Apr 1976. 

From 2. European conference on computational physics; 
pO German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

4 figs.; 5 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session G: Transport in laboratory plasmas. G 2. 

A 1-D radial transport code is used to examine the possible 
effects of impurity accumulation on high energy neutral injection 
heating in a Tokamak. 


55463 (IPP—6/147, wT v) Influence of neutral injection on impu- 
in TEXTOR. Nicolai, A. (Kernforschungsanlage Jue- 


rity transport 1 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Plasmaphysik). Apr 1976. 


From 2. European conference on computational physics; 
we German, Federal Republic of (F.R. Germany) (27 Apr 
1976). 

3 figs.; 10 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Poster session. P 2. 

Reversal of the impurity flux as a possible means to avoid 
po ae ode me concentrations in a Tokamak plasma has been dis- 

ready in several papers. Flux reversal can in principle be 

Sbenined a) by additional heating, cither R.F. heating or neutral 
injection, leading to a steepening of the ion-temperature profile and 
thus to an enhancement of the thermal diffusion b) by influx or 
neutral gas from the outside. In the following the combined effects 
of additional heating by neutral injection and of neutral gas influx on 
the impurity transport in a Tokamak plasma (TEXTOR) is consid- 
ered as well as, for comparsion, the effect of each measure alone. 


55464 (JAERI-M—6684) Fundamentals of fusion reactor blanket 
chemistry, 1. Summary. Furukawa, K. (Japan Atomic Energy Re- 
search Inst., Tokyo). pe = 25p. (In Japanese). Dep. NTIS (US 
Sales Only), PC A02/MF A\ 

In constituting the areas of a nuclar fusion reactor, com- 
prehensive study of the blanket chemical behavior of reactor materi- 
als including nuclear-chemical and tritium-chemical aspects is neces- 

sary, along with the neutron-physical study and ahead of the nuclear 
po. dor g consideration. This report summarizes the criteria for 
problems treated in the su! uent parts. Problems are the selections 
of blanket structural , tritium-fertile material, and also the 
methods of tritium selon environmental-release protection and 
energy conversion. 


FUSION ENERGY 


ager Peat Bo Neutronics design of fusion 
and application of blanket neutronics experiment to the 
Y. Gapan Atomic Dep. Nit Research Inst., Tokyo). Oct 1976. 


the status of neutronics design and problems in the neutronics 
calculation are described. A series of blanket neutronics experimen’ 
has been carried out to examine validity of the nuclear data and 
calculation methods used in neutronics design of the fusion reactors. 
The measured fission-rate distributions in the four types of 


and ————— in neutron transport calculations upon the calcu- 
lated fission-rates are investigated. The discrepancy between the 
calculated and measured values of fission-rates is caused oer Pe by 
neglecting the anisotropy of secondary neutrons from inelastic and 
(n,2n) reactions in the multi-group cross section calculation. The 
results of the analysis are applied to the neutronics design of the 
fusion reactors to evaluate the effect of the results upon the blanket 
nuclear characteristics. In consequence, the substitution of the reflec- 
tor material, graphite by stainless steel is recommended. It is also 
pointed out that the present shielding design for the superconducti 
magnets may be insufficient and increased attenuation may be neces- 
sary. 


55466 (JAERI-M—6777) Monte Carlo analysis of the neutral 
particle transport in torus plasma. Inoue, S.; Suzuki, T.; Taji, Y.; 
Nakahara, Y. (Japan Atomic Energy Research Inst., Tokyo). Nov 
— 30p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/MF 


In applying Monte Carlo method to analysis of the transport 
in torus plasma of neutral particles emitted from an isotropic source 
on the plasma surface or injected from a beam source, the 
between neutron and neutral transport is utilized assuming that 
plasma remains in steady state. The routine TORUS GEOM devel- 
oped which deals with the transport in the torus geometry is 
incorporated in the neutron and -ray transport Monte Carlo 
code MORSE. A method of sampling of the flight path in the torus 
geometry is described, and it is explained how to use the com 

code. As examples, the energy distributions of neutral particl 

and leaked from the plasma column and the spatial distribution in the 
plasma are calculated for both isotropic and beam sources. The 
results are described in relation of the torus geometry. In addition, 
the examination is carried out on the accuracy and applicability of 
the cylindrical approximation. 


55467 (KURRI-TR—140, pp 38-43) Some chemical ploblems of 
the blanket materials for fusion reactors. Furukawa, K. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). 1975. (In Japanese). 

From Study meeting on radiation damage of fusion reactor 
materials; Kumatori, Osaka, Japan (10 Sep 1974). 

In Report of the study meeting on radiation damage of fusion 
reactor materials. 

The chemical problems of blanket materials are reviewed and 
discussed from the viewpoint of the practical use in D-T fusion 
power reactors. The expected functions of the materials and the 
expected phenomena occurring in the materials are briefly reviewed 
in the first part. Secondly, many possible materials are listed together 
with their neutron capture cross sections and physical properties. 
The merits and demerits of these materials are discussed on wei basis 
of their chemical and neutron and some promising 
rials are proposed among both li vid and solid matenals. In the third 
part, regarding solid blanket materials, their general merits and many 
unresolved problems are ly discussed in association with 
especially the use of lithium pd which seems now to be most 
promising. The same discussion is made on liquid blanket materials. 
Some detailed evaluation of typical liquid materials, namely liquid Li 
and lithium fluoride, is also carried out from the viewpoints of 
practical use in power reactors. Finally, the author points out some 
aspects which should receive more attention. 


55468 Wall in Pulsator I. Staib, P.; Staudenmaier, G. 
= Planck-Institut fuer Plasmaphysik, Munich). J. Nucl. Mater.; 
63: 37-46(1976). 

The amount of impurities d ited during the discharge on 
samples introduced to the liner of P' ATOR I has been measured 
using a combination of several surface physics techniques (AES, 
SIMS, EID, RIBS). The amounts are absolutely calibrated and are 
about 2 x 10" atoms/cm? for oxygen, 5 x 10” pry Fe, Cr, 
Ni (liner material) and 2 x 10%? atoms/cm? for Mo (limiter material). 
They depend strongly on the kind of discharges and on the position 
of the sample. First results a shutter for time resolved —— 
of the sample indicate aut hosunee of impurities takes place 
during the plateau of the discharge. 
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55469 Neutronics and photonics studies for the University of 
Wisconsin laser fusion reactor blanket. Cheng, E.T.; Ragheb, 
M.M.H.; Conn, R.W. (Univ. of Wisconsin, Madison). Trans. Am. 
Nucl. Soc.; 26: 504-506(Jun Ppa 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55470 Scoping studies of blanket designs for a power-generating 
laser fusion hybrid reactor. Hansen, L.F. (Univ. of Califorma, Liver- 
more); Holman, R.R.; Maniscalco, J.A. Trans. Am. Nucl. Soc.; 26: 
506(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55471 Two-dimensional neutronics model for major penetrations 
in tokamaks. J J.5 Pgs M.A. a onne National Lab., IL). 
Trans. Am. Nucl. 26: 506-508(Jun 19 

From Seestedere of the pre tta Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55472 Observation of electrodisintegration neu 
the Princeton Large Tokamak. Strachan, J.D.; ry D.L. (Prince 
ton-Plasma Physics Lab., NJ). Trans. Am. Nucl. Soc.; 36: 509-510(Jun 
1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55473 Simulation of fusion reactor 
neutron sources. Filippone, 
ton, M. (Univ. of 
511(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


eae wie Weconer 
W.L.; Martin, J.G.; Duggan, C.; - 
a well, MA). Trans. Am. Nucl. Soc.; oes 51 


55474 Energy multiplication and tritium breeding in light-water 
hybrid reactors (LWHR). Greenspan, E.; Schneider, A.; Misolovin, 
A.; Gilai, D. (Nuclear Research Center-Negeb, Beersheba, Israel). 
Trans. Am. Nucl. Soc.; 26: 511-512(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 55497 


55475 (BNL—22667) Safety and reliability aspects of supercon- 
ducting magnets for thermonuclear power reactors. Powell, J.R.; 
Hsieh, S.Y.; Lehner, J.; Reich, M.; Danby, G.: Prodell, A. (Brookha- 
ven National Lab., . Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 


0016. 19p. (CONF- 18—1). Dep. NTIS, PC A02/MF AO1. 

From World electrotechnical congress; Moscow, Union of 
Soviet Socialist Republics (USSR) (21 Jun 1977). 

Four accident classes for fusion magnet systems with exam- 

of upper bounds on probability of occurrence are described. 

eas tential accident sequences are discussed. The mechanical, 

and electrical aspects of magnet safety and reliability are 

reviewed. (MOW) 


55476 (IPP—6/147, pp v) Diffusive transition from belt pinch to 
doublet. Grad, H.; Hu, P.N.; Stevens, D.C.; Turkel, E. (New York 
a" N.Y. (USA). Courant Inst. of Mathematical Sciences). Apr 


From 2. European conference on computational 
Garching, German, Federal Republic of (F.R. Germany) oan 


1976). 

Me 5 refs. 

Computing in plasma physics and astrophysics. Proceed- 

ings: Season Ch Teenipoes toleoeety oi iamee 

pap ene op see rl 
adage ing creation and development of islands (as in Doublet) 
=< aigeneralization ofthe concept of adiabatic fo et ming 

splitting of 


55477 (IPP—6/147, PP Two dimensional modeling 
maks. Klein, H.H.; N.; Krall, N.A. (Science Applications, 
Inc., La Jolla, Calif. 


F - SA)). Apr 1976. 1976. 
rom European conf putational physics; 
German, Federal Republic of (FR. Gane 27 Apr 


1 fig.; 3 refs. 
In ing in plasma physics and astrophysics. Proceed- 
mp treet 


of Toka- 


1976). 
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The code G2M is used to calculate the diffusion sta; of 
Tokamak discharges as described by Grad and Hogan. The h- 
Schlueter rt coefficients given by Hazeltine and Hinton are 
used in a calculation of separatrix formation. 


55478 (JAERI-M—6671) Determination of the current density in 
a ee viewed in the Shimamoto, S. 
(Japan Atomic Rm a tenets Inst., Tokyo). a + ag 6p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A02/MF A' 

The protection system partly determines the vn il density 
in a superconducting magnet. In calculation, it is assumed that there 
is no cooling of the magnet. When the protection resistance is put 
immediately after beginning of the normal transition, the tempera- 
ture in the normal region increases with time. For a given stored 
energy in the magnet, the effect of the resistance in the temperature 
rise is also shown. 


55479 (JAERI-M—6689) Experiments with a resistive model 
shell for tokamak apparatus. Sometani, T.; Fujisawa, N. (Japan 
Atomic Energy Research Inst., Tokyo). Aug 1976. 19p. Dep. NTIS 
(US Sales Only), PC A02/MF AOl. 

The distribution of image current (shell current) in a resistive 
model shell has been measured. A plasma simulator is set in the shell; 
it is fed with a sinusoidal current of variable frequency. The distribu- 
tions of shell current at different frequencies are obtained, following 
the Ampere’s law, from signals of the magnetic probes located on 
internal and external surfaces of the shell. Intensity of the shell 
current increases as the simulator is displaced outward and the 
frequency is raised. Intensity of the shell current does not vary as a 
sinusoidal function of the poloidal angle of the shell. When frequen- 
cy of the simulator current is raised sufficiently to make thickness of 
the shell equal to its skin depth, intensity of the shell current 
becomes independent of the frequency. The vertical magnetic field 
produced by the shell current is obtained from — of the magnet- 
ic probes located on the simulator. Intensity of the measured field 
coincides with that of the vertical magnetic field calculated with the 
measured distribution of shell current. The current densities on 
internal and external surfaces of the ideal model shell are also 
measured. 


55480 (Juel—1349) Large magnetic co accompanying 
calculation and optimization. Regarding orthotropic interlayers, tem- 
perature and elastic vation of a special finite element. The 
TEXTOR project. Stelzer, J.F.; Sievers, A.; Welzel, R. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Zentralabteilung 
Allgemeine Technologie). Oct 1976. 80p. Dep. NTIS (US Sales 
Only), PC AOS/MF A011. 

16 refs.; 9 tabs.; with figs. 

This paper deals with finite element calculations of large coils 
as they are used as main coils in Tokamaks. They consist of copper 
layers with glass fibre reinforced resin interlayers inbedded in a 
strong steel ring. In a first analysis model the several epoxy layers 
are condensed to only one the tickness of which is equal to the sum 
of the single sizes. This fictitious layer is assumed to lie in the middle 
of the copper and is treated as an orthotropic material. In a follow- 
ing changed model the oes layer is situated between the steel ring 

and the copper. In this location the epoxy was suspected to suffer 
pao the highest shear stresses. Both models employ springy trusses 
as supporting features which simulate the real elastic behaviour of a 
sustaining vault. Special attentions are given a) to the shear stresses 
in the epoxy, b) to the hot and cold states of the coils, and c) to the 
forces transferred from the coils to the sustaining vault. An optimal 
structure design is carried out concerning the steel ring. 


55481 pcg Mechanical stresses and deformation in 
the main frame of stellarator helical windings. Biryukov, O.V.; 
Tkhoryak, F.A.; Uglitskii, N.F. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). _ 52p. (In Russian). Dep. NTIS (US 
Sales Only), PC A04/MF AOI 

9 refs.; 37 figs. 

The technique for calculating strength and rigidity Semana 
ic system components in the stellarator-type electrophysical devices 
is described. eS eS ee ae 
aspect ratio. The error is shown not to exceed 0.28% with R/r < 2. 
The frame of a helical winding made of glass plastic and steel is 
calculated. It was obtained by power winding technique. The results 
are summarized and presented as graphs and tables to help the 
engineer. The method of determining the modulus of elasticity for 
stretching and contraction of the glass plastic using annular speci- 
mens is described. 
55482 (KURRI-TR—140, Rome Radiation effect of super- 
conducting magnet materials for fusion reactors. Okada, T. (Osaka 
Univ., Suita pnp on we of Engineering). 1975. (In Japanese). 

_From Study on radiation damage of fusion reactor 

"*Kumatovi, Osaka Japan (10 Sep 1974) 

ey en een GRE ED 

reactor materials. 
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The effects of neutron irradiation on Nb-Ti wire were stud- 
ied, using the experimental reactor KUR. In the first part, the 
significance of superconducting magnets for fusion power reactors is 
explained together with the outline of the recent conceptual design 
of fusion reactors. In the second part, some results of the neutron 
irradiation experiment performed on the Nb-Ti materials (Nb-59.8 a/ 
o Ti and Nb-47.6 a/o Ti) stabilized with copper are presented. 
Taking neutron irradiation as a parameter, some important param- 
eters such as critical current density and critical temperature were 
obtained as the functions of aging time. Based on these results, the 
effects of neutron irradiation are discussed. Finally, the developmen- 
tal efforts to be exerted hereafter are summarized. 


55483 (N—77—17850) Calculation of the magnetic field, magnet- 
ic forces and behavior of large coil systems for fusion experiments. 
Preis, H. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muen- 
chen (Germany, F.R.)). Feb 1977. Contract NASW-2790. 98p. 
(NASA-TT- F-17382), NTIS, PC A05/MF AO1. 

Calculation methods for use in the designing of large field coil 
assemblies for Tokamak type fusion experiments are described. In 
these methods the winding form of the coil is approximated by a 
large number of infinitely thin conducting filaments, thereby facili- 
tating the calculation of field parameters and the mapping of field 
lines. The calculations are coded as a unified set of FORTRAN 
programs with an error less than 1%. The behavior of the toroidal 
system in case of a coil short is also analyzed; it is shown how the 
resultant forces exerted on the field coils can be reduced by circuit 
modification. 


55484 (ORNL—5275, pp 199-221) Magnetics and superconducti- 
vity section. Lubell, M.S.; Akin, J.E.; Alley, L. Jun 1977. 

In Fusion —_ Division annual progress report for period 
ending December 31, 1976. 

Research etn during this period is reported under one of 
the following areas: (1) design projects, (2) small scale experiments, 
(3) large coil experiments, (4) projects based on disciplines, and (5) 
projects requiring work by subcontractors. (MOW) 


55485 (ORNL—5275, pp 273-288) — coil program. Luton, 
J.N.; Nelms, L.W.; Thompson, P.B. Jun 1977 

In Fusion Energy Division annual progress report for period 
ending December 31, 1976. 

Separate discussions are given for each of the following 
topics: (1) objectives and plan, (2) EPR toroidal magnet studies, (3) 
test coil size and shape, (4) test conditions and arrangement, and (5) 
test coil specifications. (MOW) 


55486 Reconnection of field lines and disruptive instability in 
tokamaks. Kadomtsev, B.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). pp 555-565 of In Plasma physics and controlled nuclear 
fusion research 1976. Vol. I. Vienna; [AEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

It is well known that the disruptive instability in tokamkas is a 
rapidly developing process involving a redistribution of current over 
the column coss-section with a decrease in poloidal field energy and 
an expulsion of part of the poloidal flux beyond the boundary of the 
column. In the present paper, this process is interpreted as a se- 
quence of reconnections of field lines inside the column. In the 
present paper, this process interpreted as a sequence of reconnec- 
tions of field lines inside the column. The reconnection process by 
the m=1, n=1 mode, previously described An. the author for an 
internal disruptive instability, is extended to a —— instability of 
general form, in which there may be no helical symmetry. It is 
shown that in the field line reconnection process, an invariant exists 
which is similar to that previously introduced by J.B. Taylor. If the 
reconnection process is free, the drop of the poloidal field energy for 
the case Bsub(Z) much < Bsub(theta) (the tokamak condition) leads 
to a uniform distribution of the current density jsub(Z)=const. Part 
of the poloidal flux may be ejected beyond the limiter, correspond- 
ing to a negative spike on the voltage. Thus, the free reconnection 
process in a tokamak resembles MHD turbulence in a diffusion 
pinch, turbulence which in the latter case leads to a force-free field 
distribution. As compared to zeta plasma, the tokamak plasma is in a 
state of intermittence, so that the turbulence flares up only during 
the disruptive instability. Actually, the reconnection process in a 
tokamak does not develop with complete freedom since only a 
limited number of modes can be excited. A qualitative examination o 
the mode interaction mechanism shows that the most probable start 
forthe development of disruptive instability are the interacting m=1 
and m=2 modes which build up simultaenously. 


55487 Formation of closed magnetic field line plasma systems 
using intense relativistic electron beams. Hammer, D.A.; Robson, 

A.E.; Gerber, K.A. (Naval Research Lab., Washington, D.C. 
(USA). Phys. Lett., A; @: No. 1, 31-33(24 Jan 1977). 


FUSION ENERGY 5761 


Closed magnetic confinement geometries 
duced by teen auies currents mgd mney by rotating intense relativistic 
electron beams are discussed tually. Experimental evidence 


r concep 
for the formation of such layers is presented. 


POWER SUPPLIES AND CIRCUITRY 


55488 Gnade, Rs Ten, K. Temere S: Rotavahi ‘Te Kaboose 

breakers. Shimada, R.; Tani, K.; Tamura, S.; Kobayashi, T.; Koba: 

shi, T. (Japan Atomic Energy Research Inst., Tokyo). Aug 1976 

27p. (In Japanese). Dep. NTIS (US Sales Only), PC A03 A0l 
A two-year research and reakers for JY ts proceeding i to 

develop high current circuit breakers for 

JAERI. Engineering problems particularly in the vacuum breaker 

are described. 


55489 (JAERI-M—6762) Delay circuit for constant current op- 
eration of JFT-2. Maeno, M.; Matsuzaki, Y.; Fujisawa, N. (Japan 
Atomic — Research Inst., Tokyo). Oct a 14p. (In Japa- 
nese). Dep S (US Sales Only), PC A02/MF Ai 
A delay circuit has been designed and used in tokamak JFT-2 
for its constant plasma current . Such delay circuit usually 
consists of numbers of equal solenoid coils and itors. In the 
circuit developed, its last element is the primary ing of JFT-2 
itself, of which the inductance is much larger than those of the 
preceding solenoid coils. In this way, the size of the solenoids can be 
small and the circuit be compact. Experimental constant current 
ration was performed after baking the vacuum wall and dis- 
charge cleaning; the plasma current was then constant with an 
anticipated flat-top duration. 


55490 (SAND—77-0174) Preliminary design of a 100 Hz, 350 
kV short pulse generator. Rohwein, G.J.; Buttram, M.T. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jun ‘1977. Contract EY-76-C- 
04-0789. 46p. Dep. NTIS, PC A03/MF AO1. 

This report describes a 350 kV pulser ge to Berra 
100 ns square pulses with 300 joules total energy at a 
frequency of 100 per second. This wg x incorporates a ang riee = cm 
charged helical coaxial pulse cuales . The considerations lead- 
ing to this design are presented to; with results from ne 
experiments. The pulser which is poe in the construction and 
testing phase is described in detail. The pulser will be used for 
electron beam acceleration. 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 55240 


55491 (JAERI-M—6778) Pulsed gas feed to the ion source. 
Tanaka, S.; Shibata, T. (Japan Atomic wy Research Inst., 
Tokyo). Nov 1976. 12p. (In Japanese). Dep S (US Sales Only), 
PC A02/MF AO1. 

Saye Py gee ey 
injector for the -2 tokamak has been pulsed y Ay set << 
reservoir, solenoid valve and variable leak. —— i 
the flow rate is constant — its initial ov After 
detailed study of the temporal viour, the solenoid valve and 
variable leak were replaced with a piezo-electric valve, resulting in 
improvement of the rise and decay. 


55492 (ORNL—5275, 167-198) Plasma heating and fueling 
section. Stewart, L.D.; Schillin , G. Jun 1977. 

In Fusion Energy Division annual progress report for period 
ending December 31, 1976. 

The Plasma Heating and Fueling Section has the responsibil- 
ity for developing neutral beam i 
techniques. Progress in 1976 occurred on several fronts. The 
Medium Energy Systems Test Facility became operational in No- 
vember with two Princeton Large Torus (PLT) beam line systems; it 
is expected that the first two beam lines will be installed on PLT in 
early 1977. The original tual design for the much larger 
Tokamak Fusion Test Reactor ) neutral beam systems 
considerably revised, and an updated was submitted 
Princeton Plasma Physics Laboratory PPL) in December. 


with a two-stage system 

after checkout of be power ar’? 

cm sources on 

throughout the oan and oa 500 kW 

Frozen hydrogen pellets of 20san. = were also Suede 
injected into ORMAK. 


55493 (UCRL—78865) Equilibrium constants for the hydrogen 
self-ex reactions 


16p. (CONF- 770801—1). Dep. NTIS, PC A02/MF AOI. 
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From Cryogenic conference; Boulder, Colorado, 
United La ma of America SA) a Aug 1977). 
ce fusion will require a mixture of liquefied or frozen 
D2 and T2 equilibrium constant of the mixture describes the 
composition of this fuel. We have calculated the equilibrium con- 
pin K/sub DT/, for the reaction D2 + Tz: = 2DT in the 4.2-100 K 
e. The gg ke well with previous calculations 
at at 25, 50, and 100 K. No tions at temperatures below 25 K 
have been previously published. In the 16.7 to 33.3 K temperature 
range, which includes the — point, K/sub DT/ can be represent- 
ed by K = 2.995 exp [-1 «g® The values of the analogous 
equilibrium constants for H2—D2 and 
4.2 to 50 K temperature range. 


55494 Fueling by plasma guns. Marshall, J. (Los Alamos Scien- 
tific Lab., NM). Trans. Am. Nucl. Soc.; 26: 14Qun 1977). 
From Transactions American lear Society 1977 


H2—T? are also given in the 


of the Nuc! 
annual meeting; New York, NY, USA (12 Jun 1977). 


RADIATION HAZARDS 


55495 PaO See Toe & 6 feed Bribe of 2 Sate 
reactor. Altenhein, F.K.; Andresen, Gruber, J.; Lutze, W.; 

Migge, H. (Hahn- Meitner-Institut on Kernforschung Berlin 
G.m.b.H. (Germany, F.R.). Bereich Kernchemie und Reaktor). Oct 
— 101p. (In German). Dep. NTIS (US Sales Only), PC A06/MF 


74 refs.; with figs. and tabs. 

The paper calculates tritium sources, inventories and emission 
rates of D-T m reactors and deals with tritium distribution due 
to permeation and diffusion, with tritium chemistry and with prob- 
lems of tritium containment. Since calculations and considerations 
cannot be considered out of concept in many cases, a thermal 
blanket with helium cooling is used as example. The characteristics 
< this blanket are illustrated by comparisons with other blanket 

youts. 


55496 Tritium handling scheme for the JET experiment. Clerc. 
H.; Venus, G. (Culham Lab., Abi gdon, pp 359-365 of In 
nag ~ oA Pergamon Press 


Niet symposium on fusion techno 

If in JET the plasma performance during the first stage of 
conventional experiments proves successful, studies of nuclear heat- 
ing will be performed with a mixture of deuterium-tritium as filling 
gas. Provisions for the future use of tritium have to be made now to 
make the later transition as smooth as possible. Therefore the aspects 
of the use of tritium have been studied and the results of these studies 
are presented. 


POWER CONVERSION SYSTEMS 
55497 (JAERI-M—6783) Evaluation of Pe age. for su- 
3). 


magnets, fusion 

int, Tokyo), Nov 1976 6p. (ln Gam Komi NTIS (US Sales 

t., Tokyo). Nov NTIS (US Sales 
on ae ae * 

or superconductin, in the experimental 

fusion reactor = he (we in nS AERT hes been evaluated. The 

was modified so as to meet the 

criteria. A licbiity 0 the one-dimensional calculation model for 

the superconducting magnets was studied; the 

Sealed ciated Wiad ts be serena As for the biological 

shield, a concrete layer of thickness 2m is sufficient for the second- 

ary biological shield. 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 55387, 55490 


55498 (AD-A—038533) Production of large warm plasmas by 
staged laser ae Pechacek, 
iy Saag Bg aval Research Lab. ee (USA)). 
Feb 1977. = 3457). NTIS PCA02/MF A\ 

Al oule CO2 laser pulse, nm Say 
ing (dr/dt = 200,000 cm/sec) gas cloud in a vacuum chamber, 
pened Ed. Bog A Beg” mage 
inverse bremstrahlung . The 
oo = oy apy 

50 eV. The gas c is created by ir 
with a 10 J prepulse and a 
Two advantages of these two 


density nf 
T@ = & sub one at ©)/r) squared, 


ten larger for a gas than a solid, 


ERA VOL. 2, NO. 22 


es as a cloud is a factor of 100 higher than one 
_ was at the radius of a solid, provided of course, that the 
initial temperature and particle number are the same in both cases. 
(Author) 


55499 Loe ph ay mai STREAM: a three-dimensional Monte 
Carlo ray-tracing code in cylindrical geometry. Final report. Justice, 
J.A. (Air Force Wi =i Kirtland AFB, N.Mex. (USA)). Feb 
1977. 23p. (AFWL-TR 76-206). NTIS PCA02/MF AO1. 

This report is a user’s guide for STREAM, a code used to 
theoretically model light transmission through complex, cylindrical- 
ly symmetric SHIVA-type chamber (AFWL) and 5 Code access at the 
Air Force Weapons Laboratory and pro INPUT are 
described in detail. Sample a is sane (Author) 


ae (CONF-770611—8) Electron beam technology and elec- 
target experimental results. Toepfer, A.J. (Sandia Labs., 
Albuqueruent jue, ie N Mex (USA)). 1977. Contract EY-76-C-04-0789. 6p. 
PC A02/MF AOl1. 

From American Nuclear Society annual m ; New York, 

New York, United States of America (USA) (12 Jun 19 
Results are given of beam-target interaction experiments 
which study the coupling of intense charged icle beams with 
dense matter to provide a physics base for inertial confinement 
fusion (ICF) target design. The feasibility of ICF using the resulting 

target designs is studied. (MOW) 


55501 = Exploratory cones of fusion cast 
calcium fluoride for 1.06 micrometer laser optics. Progress 
report, December 25, 1916 March 25, 1977. Willingham, C.B. 
(Raytheon Co., Waltham, Mass. (USA). Research Sa: Apr 1977. 
Contract EY-76-C-02-4029. 25p. Dep. NTIS, PC A02. A0l. 
This program is an assessment of fusion cast ———— 
calcium fluoride for optical components of 1.064 micrometer pulsed 
laser fusion systems. Task areas include casting of essentially stress- 
free 33 centimeter diameter, 5 centimeter thick ingots, developing 
surface finishing techniques for optically figured plane and spherical 
surfaces, and evaluating state-of-the-art antireflection coatings de- 
posited onto specimens of the cast material. During the third quarter, 
three casting runs were completed in the large casting furnace, none 
of which was wholly successful. A decision to limit the remainder of 
the casting effort to six-inch (15-centimeter) diameter pieces was 
made. Two chemically homogeneous castings of CaF2/Nd were 
made in a second furnace. Diamond abrasive polishing techniques 
were used successfully to fabricate a 15-centimeter radius convex 
spherical surface on one polycrystalline cas' we berth a quarter wave 
plane surface on a second. Both surfaces were 
relief which is commonly produced by standard tec ea. Antire- 
flection coatings obtained from two vendors were found to be 
physically durable and optically uniform. The components of these 
coatings are those also used by the vendors for their laser damage 
resistant coatings on glass, so it is reasonable to anticipate that they 
will be damage resistant on the fluoride as well. Damage testing will 
be carried out during the final quarter of the program. 


55502 PR nts on p v) Simple routine for reaction products 
Krumbein, A.D.; Rosenblum, M.; 

Zmora, H. dsracl Atomic Energy Commission, Yavne. Soreq Nucle- 
ar Research Center); Kelson, Y¢ (Tel Aviv Univ. (Israel)). 7 1976. 

From 2. European conference on computational 
a German, Federal Republic of (F.R. Guanes 7 fe 
1 

2 figs.; 3 refs. 

In Computing in plasma physics and astrophysics. Proceed- 
ings. Session G: Transport in laboratory plasmas. G 6. 

A simple trace tracking routine for charged particle reaction 
ee eee 2 eon spherical 

ydrodynamic laser simulation code. This routine calculates the 

spatial dependence of the energy deposition inside the pellet and the 
energy spectrum of those particles which escape. 


55503 eg | ang Same ae 


implosion process. » S. pan ya" Energy 
Research Inst. Ti Tokyo). Jul et 33p. S (US Sales Only), 
PC — AOl. 


implosion processes caused by laser-heating ablation has 
y self-similarity analysis. Attention is paid to the 
possibility of of existence of the self-similar solution which — 

the implosion process of high compression. Details of the 
——— a single shock T a peepee bag 
ya compression process by a 
sequence of shocks is discussed in self-similarity. The gas motion 
wed by @ homogeneous isentropic compression is represented 

by a self-similar motion. 


55504 (LA-UR—76-2670) control 
system. Thuot, M.E.; Black, N.A. ‘Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 16p. (CONF- 
770410—3). Dep. NTIS, PC A02/MF AO1. 


the spherical 
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From Microcomputer ‘77; Oklahoma City, Oklahoma, 
United States of America (USA) (6 Apr 1977). 

A microprocessor control system is described, which will 
monitor room interlocks, enable the firing of high-voltage pulsers, 
and display the safety status of a 10 kJ-laser laboratory. The system 
will increase the safety of personnel by enforcing their exclusion 
from dangerous areas, by detecting breaches of security safeguards, 
and by — high-voltage = supplies. The microprocessor 
system allows five logical modes of operation corresponding to 
differing uses of areas in the laboratory; a safety procedure must be 
followed for each of these modes. The microprocessor follows the 
operator through prescribed steps of the procedure by monitoring 
associated door and area-interlock switches. After completion of the 
procedure, the microprocessor activates the corresponding enabling 
outputs, which permit the operator to energize high-voltage power 
supplies. Should safety be breached during or after completion of a 
procedure, e.g., should a door wrongly open, the microprocessor 
will cancel any enable command and wil return to a safe state. 


55505 Relativistic-electron-beam-induced fusion. Nakai, S.; Ima- 
saki, K.; Yamanaka, C. (Osaka Univ. (Japan)). pp 207-215 of In 
Plasma physics and controlled nuclear fusion research 1976. Vol. I. 
Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

The interaction of a focussed relativistic electron beam (REB) 
with a solid target has been investigated. The beam performance of 
the REB generator "REIDEN III” is 500 kV, 80 kA at a focal spot 
of 1.5 mm diameter, which gives 2X10**Wcm™*. High-temperature 
dense plasmas are produced at the focal point on the solid target. It 
expands radially along the target surface. The measured electron 
temperature (1-2 keV) and the ion energy (approximately 2 keV) 
endorse the existence of enhanced REB absorption in a dense 
plasma. The neutrons observed (approximately 10°/shot, 2.45 MeV) 
in the case of a CD: target are of thermonuclear origin and compati- 
ble with the plasma temperature. On the assumption that the electron 
beam of radius r is stopped at a length A and deposits its energy, the 
energy balance equation is approximately given by 
ar?An.kT=IVtau. On inserting beam current I, voltage V, pulse 
time tau and density m, the energy deposition distance A can be 
estimated. For a fusion temperature of 1 keV, the distance A must be 
two orders of magnitude shorter than the simple classical stopping 
length, which seems to be due to non-linear coupling. A pellet 
implosion experiment of a multi-structure target has been performed. 


55506 (SAND—77-6011) Transport of a relativistic electron 
beam to a thermonuclear target. Rudakov, L.I. Jun 1977. Translated 
ys P. Newman of USSR manuscript. 20p. Dep. NTIS, PC A02/MF 
A0l. 

Methods are described for transporting electromagnetic 
energy and relativistic electron beams to heat a thermonuclear target 
(lines with —— self insulation, transport through plasma, cre- 
ation of a cloud of relativistic electrons about the target). 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 54493, 55012 


55507 (AI-ERDA—13201) Helium generation in fusion reactor 
‘echnical October 


materials. T progress report, 1976—March 1977. 
Farrar, H. IV; Kneff, D.W. (Atomics International Div., Canoga 
Park, Calif. (USA)). 20 May 1977. Contract EY- 76-C-03-0701. 35p. 
Dep. NTIS, PC A03/MF AO1. 

The immediate objectives of this program are to measure the 
spectrum-integrated helium generation rates and cross sections of 
several materials in the available high intensity neutron sources, and 
to develop neutron dosimetry procedures — some of these mate- 
rials. This requires further development of foil activation dosimetry 
techniques, since the cross section measurements require a detailed 
characterization of each neutron environment. The neutron facilities 
presently used in this program include accelerators producing d-T 
and d-Be reactions and high flux mixed-spectrum fission reactors. 
Most of the work reported here has foc on neutron spectra from 
the d-T reaction. A description is given of the preliminary analysis of 
wire rings included in the irradiation capsule for helium accumula- 
tion fluence dosimetry. The results show non-uniformities in the 
neutron fluence distribution characterizing this irradiation, and point 
out the value of helium accumulation re en dosimetry for charac- 
terizing high energy (approximately 5 to 30 MeV) neutron fields. 
The helium accumulation fluence data are being used to adjust the 
neutron fluence map for calculation of final helium generation cross 
sections from the other RTNS-irradiated pure element specimens. 
Most of the specimens irradiated in the RTNS-I experiment have 
been analyzed for helium, and preliminary results are presented. 


55508 (CONF-770611—5) Cryosorption pumping of helium at 
4.2 K by type 5A molecular sieve. Fisher, P.W.; Watson, J.S. (Oak 
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Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 8p. Dep. NTIS, PC A02/MF AOI. 
From American Nuclear Society annual Man 1S). New York, 
New York, United States of America (USA) (12 Jun 19 
Experimental results are given for helium pumping as a 
function of loading for three runs in the low-feed-rate 
regime (Q less than 2 x 10~° torr-liter/sec). Another figure shows 
helium — speeds for feed rates exceeding 2 x 10~* torr-liter/ 
sec. Each of these runs begins with an initial speed near 650 liters/ 
sec. (MOW) 


55509 (JAERI-M—6572) oe of the movable limiters for JT- 
60. Takashima, T.; Yamamoto, M.; Nakamura, H.; Ohkubo, Minoru; 
Ohta, M. (Japan Atomic Energy "Research Inst., Tokyo). Jul 1976. 
6ip. (in Japanese). Dep. NTIS (US Sales Only), PC ay Sag AO0l. 

Two fast-acting movable rail limiters will be used in JT-60 to 
suppress skin effect of the plasma current with a large ps Fa They 
travel safely through a stroke of about 1 m for 0.1 sec in the build-up 
phase of plasma current. The movable limiter system consists of a 
driving mechanism, a vacuum seal, a bearing used at high tempera- 
tures in a vacuum, a molybdenum rail limiter weighing kg and its 
auxiliary members. Many problems are involved in construction of 
the system because the design specifications exceed the present 
technology. Described are design of the movable limiter system for 
JT-60 and problems in the mechanical, electrical and vacuum as- 
pects. 


55510 (JAERI-M—6639) Induced activity and dose rates in the 
JAERI Experimental Fusion Reactor (JXFR). lida, H.; Seki, Y.; Ide, 
T. Gapan Atomic Energy Research Inst., Tokyo). Jul 1976. 49p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A03/MF A011. 

Induced activity in the JAERI Experimental Fusion Reactor 
(JXFR) and biological dose rates around the reactor have been 
calculated by induced activity calculational code ACTIVE and one- 
and two-dimensional transport codes. The biological dose rates 
during reactor operation were also calculated by the one-dimension- 
al transport code. The results of calculations are as follows. (1) The 
level of radioactivity in JXFR is about 10° Ci at shutdown after a 
year of operation. (2) Dose rate at outer surface of the su me nom 
conducting magnet (S.C.M) shield is 1 mrem/hr a week after shut- 
down after a year of operation, when adequate shields are added to 
both sides of the S.C.M. (3) When a reactor module is extracted for 
repair, the dose rates are on the order of 10° rem/hr at surface of the 
first wall and 10 -- 10° rem/hr in the reactor room. (4) Dose rate at 
outer surface of the S.C.M shield is 10° rem/hr during reactor 
operation. 


55511 (JAERI-M—6647) Study of discharge cleaning in the 
JFT-2 tokamak with surface observation by AES. Gomay, Y.; 
Tazima, T.; Fujisawa, N.; Suzuki, N.; Konoshima, S. Japan Atomic 
Energy Research Inst., Tokyo). Jul 1976. 16p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

Noticeable correlations were observed between the changes 
of discharge characteristics, wall conditions and typical mass peaks 
with discharge cleaning in the JFT-2 tokamak. Atomic com 
of the vacuum wall surface observed by AES becomes constant with 
continuing discharge cleaning in the level except hydrogen and 
helium: 30-50% C, 20-30% Mo, 15-30% stainless steel elements and 
10-15% O. The stable reproducible plasma with Z sub(eff)=4.5 was 
obtained in this wall condition. The limiter and vacuum wall materi- 
als (Mo and 304 stainless steel, respectively), carbon and ox 
were observed depositing on the wall in the thickness of about A 
at the minimum inner radius of the vacuum chamber and 40 A nearly 
at the maximum after 2900 cleaning pulses. The mechanism deter- 
mining the wall condition is also discussed. 


§5512 (JAERI-M—6672) Calculation of the neutron radiation 
damage in D-T fusion reactor materials. Ide, T.; Seki, Y.; lida, H. 
(Japan Atomic ry Research Inst., Tokyo). Aug 1976. 41p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A03/MF A0O1. 

The methods of calculating the displacement damage in neu- 
tron irradiation have been studied comparatively. Effects of the 
secondary displacement model, treatment of nuclear reactions and 
nuclear data upon the neutron displacement cross sections were 
examined. High-energy neutrons are emitted in a fusion reactor, so it 
is important to pore Aa the displacement cross sections taking into 
consideration the electronic energy loss, anisotropic elastic scatter- 
ing and inelastic scattering. Displacement and gas production rates in 
the first wall material (316 S.S.) of JAERI Experimental Reactor 
(JXFR) were calculated. Displacement damage rate in the supercon- 
Gucting magnet stabilizer (Cu) was also calculated. The displacement 
rate in the first wall is smaller than in the fuel cladding of a fast 
fission reactor but the gas production rate is larger. Electric resis- 
tance of the copper stabilizer rises significantly in the shield, indicat- 
ing the need for optimum shielding. 


55513 (JAERI-M—6723) Development of a heat flux 
measurement of the heat flux to the divertor in DIVA. Ueda, N ON Seki 
M.; Anno, K.; Kawamura, H.; Maeda, H. (Japan Atomic Energy 
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Research Inst., Tokyo). Oct — 33p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A03/MF AOI 

In evaluating the quantity of heat flowing to the divertor, the 
heat flux has so far been measured with a thermocouple probe of 
resolving time 5 ms. To examine time variation of the heat flux to the 
divertor, a Ni-evapolated thin film sensor of resolving time below 
200 us has been developed this time. Construction of the sensor and 
the results of measurements in DIVA with the conventional thermo- 
couple and the new sensor are described. 


55514 (JAERI-M—6733) Design and characteristics of the drive 
mechanism for movable limiters of JT-60, (1). Takashima, T.; Mori- 
shita, O.; Yamamoto, M.; Shimizu, M.; Ohta, M. (Japan Atomic 
Energy Research Inst., Tokyo). Oct 1976. 24p. (In Japanese). Dep. 
NTI ~ Sales Only), PC A02/MF AO1. 

‘© fast- movable rail limiters will be installed in a 
tesa Tehameh: JT-60 designed in JAERI. The movable limiter 
consists of a drive mechanism, a vacuum seal, a bearing, and a 
molybdenum rail limiter. Design of the drive mechanism for the 
movable limiter and experimental results on the driving characteris- 
tics in full scale are described. 


55515 (KURRI-TR—140, pp 34-37) Damage due to irradiation 
| thay le ay age ary K.; Shiraishi, K. (Japan Atomic 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment) 1995. (In Japanese). 
From Study meeting on radiation damage of fusion reactor 
materials; Kumatori, Osaka, Japan (10 Sep 1974). 

In Report on oe study meeting on radiation damage of fusion 
reactor materials. 

Almost all nuclear fusion reactors being devised at present 
adopt the construction that nuclear fusion reaction is realized by 
containing plasma in vacuum vessels, and the existence of the 
interface een solid materials and vacuum is experienced for the 
first time. This poses problems in the materials for nuclear fusion 
reactors, and the properties of solid surface are newly required in 
addition to those of the materials for nuclear fission reactors. The 
environment of the interface in a toroidal type D-T reactor in steady 
Operation is as follows: surface temperature 800 - 1000 de; K, 
incident aes | flux 10" n/square cm sec, surface > 1 Ww/ 
square cm. In environment, spattering, blis self spattering, 
secondary electron emission, the desorption o' eas gas, and 
surface temperature rise occur mutually competitively or suppressi- 
vely, consequently the damage of surface due to irradiation becomes 
very complex. Recently, the experiments on the blistering on molyb- 
SUE SnD beatae AIS laer ton soened oma tok ae 
vacuum vessel surface of 2 have been carried out, and the 


bape pe same number 
ace of metals. Amorphous 
state can be formed by special treatment from the substances obtain- 
able only in crystalline state. 


55516 (KURRI-TR—140, 27-33) Materials required for nu- 
clear fusion reactors and in 


their development research. 
Watanabe, R.i (National Research Inst. for Metals, Tokyo (Japan)). 


1975. (In Japanese). 
ia damage of fusion reactor 
radiation damage of fusion 


umatori, Osaka, Japan (10 1974 
In Report of the study an 10 Sop 197) . 
materials. 
As an early realizable nuclear fusion reactor type, the D-T 
meses easing Oe ene See detain a6) ete bs 
various reactor types are proposed and investigated. 
The Tokamak type nuclear fusion cunaner bas been studied relatively 
frequently, and its conceptual design has been carried out recently. 
The — com; plasma core, blanket, and superconductive 
has the functions as plasma-containing vessel, 
tritium produce, th the convertor of neutron ener 
used are those 


Se oe ee S aieienetins 

construction tritium production coo! moderai shielding, 
and neutron multiplying. aa he pean 
mak type reactor is carried out with the s uctive magnet, 


accumulation of 


(KURRI-TR—140, pp 17-26) Nuclear reaction in a fusion 
reactor. Kimura, I. (Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst.). 1975. bacde es Seas 

From Study on radiation damage of fusion reactor 
materiale; Kumatori, Ocake: Japan (10 Sep 1974). 
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ee OSs ay sects ate er oe 
reactor materials. 

The problems associated with the nuclear reactions in a fusion 
reactor are discussed. The reactions considered are D-T, D-D, and 
D-3-He reactions. The most reactor is a D-T reactor. The 
data ing neutron-induced reactions are required from the 
view points of tritium breeding, heat and irradiation 
effect. The Li-n reactions are important for tritium breeding. The 
accuracy of the cross-section measurement of the reactions has some 
effect on the breeding ratio, and the precise measurement is request- 
ed. The (n, 2n) reaction with the vacuum wall material and blanket 
of a fusion reactor contributes on the tritium . The neutron 

with the (n, 2n) reaction in Steiner blanket is 0.075+-7%. The 
important causes of heat generation are nuclear reaction and gamma- 
ray. For the evaluation of these causes, the distribution of heat 
sources is necessary. The data concerning the distribution are scarce, 
and the measurement is required hereafter. The results of calculation 
by Steiner on the heat generating rate showed that the rate was large 
at the vacuum wall, and the difference was seen between the designs 
of reactors with Li coolant and with coolant of flibe. The radiation 
effects on materials by neutrons are due to atomic displacement, 
nuclear transformation, and hydrogen and helium production. It is 
necessary to measure the reaction cross-section concerned. Howev- 
er, the measurement of the neutron energy between a few MeV and 
14 MeV is hard because of the lack of neutron source. The estima- 
tion by calculation is in progress. 
55518 (ORNL—S5275, 251-272) Fusion reactor technology 
program. Steiner, D.; Alsmiller, R.G. Jr.; Appleton, B.R. Jun 1977. 

In Fusion Energy Division annual progress report for period 
aig ene % 1976. 

Summaries are given of research progress for each of the 
following areas: (1) materials compatibility studies, (2) mechanical 
properties of structural materials, (3) neutronics, (4) radiation effects, 
one ow studies, (6) systems studies, and (7) tritium behavior. 


55519 (ORNL/TM—5956) Calculated irradiation response of 

materials using a fusion-reactor first-wall neutron spectrum. Gabriel, 

T.A.; Bishop, B.L.; Wiffen, F.W. (Oak Ridge National Lab., Tenn. 

(USA)). Jun 1977. ‘Contract W-7405-ENG-26. 16p. Dep. NTIS, PC 
a AOl. 


This paper presents the calculated irradiation response in 
displacements per atom and gas production values of a number of 


elements and metal alloys in a fusion reactor first-wall neutron 
spectrum. The rot ge aeons rates for new alloy compositions can 
be synthesized ee et ee 
on a consistent basis. The sensitivity to the nuclear data base used 

and to the exact neutron is found to be greatest in the 
helium production rates. helium production value in some 
alloys may also be sensitive to composition. In type 316 stainless 
steel variations of +-9 percent are possible for compositions within 
the specification range. 


55520 Vacuum vessel and pumping system of the JET experi- 
ment. Eckhartt, D. (Culham Lab., Abingdon, Eng.). pp 33-39 of In 
is7e) symposium on fusion technology. Oxford; Pergamon Press 
1976). 

The vacuum vessel of the J.E.T. (Joint European Torus) 
experiment has been designed as an all-metal and completely welded 
composite torus with a non-circular cross section. It consists of 

sectors which take up the external forces, 
| bellows sctions which provide for the 


Seta la cane penas tal otnauen 
roughing pumps. The feasibility of this scheme has been studied 
recently by European industries competent in the field of cryo- 
pumping and cryogenic surroundings. 
55521 Light—plasma interaction studies with high-power glass 
lasers. Manes, K.R.; Ahlstrom, H.G.; Haas, R.A.; Holzrichter, J.F. 
(Lawrence Livermore Laboratory, Universi of California, Liver- 
nh California 94550). J. Opt. Soc. Am.; 67: No. 6, 717-726(Jun 
_ High-intensity (10°—10'7 W/cm?*) 1.06 ym laser light ab- 
experiments with spherical and planar that 
inverse bremsstrahlung absorption is not the dominant absorption 
mechanism. Evidence is presented that resonance absorption 


cr with ponderomotive force effects sich a flamentation and dens 
ty steepening strongly influence the laser light absorption. 
55522 Integral experiments for nuclear data for fusion 


reactors. Profio, A.E. (Univ. of California, Santa Barbara). Trans. 
Am. Nucl. Soc.; 26: 486-487(Jun 1977). 
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From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55523 Calculation of 15-MeV neutron-induced charged- 
spectra on stainless steel Type 316. Arthur, E.D.; — P.G. (Los 
i Scientific Lab., NM). Trans. Am. Nuci. Soc.; 26: 503(Jun 
1 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


55524 Tokamak divertor slot design to enhance magnet shielding. 
Gohar, Y.; Maynard, C.W. (Univ. of Wisconsin, Madison). Trans. 
Am. Nucl. Soc.; 26: 508-509%(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


55525 (ERDA—77-41/6) ERDA headquarters reports: June 
1977. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA). Div. of Administrative Services). Jun 1977. 12p. 
Dep. NTIS, PC A02/MF AOl. 

This abridged version of ERDA Headquarters Reports con- 
tains a list of new ERDA Headquarters reports and a partial list of 
previous ERDA Headquarters reports. A complete issue will again 
be published in July, 1977; the previous one was in May. (RWR) 


55526 (UCRL—52000-77-4) Energy and technology review. 
Selden, R.W. (ed.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Apr 1977. Contract W-7405-ENG-48. 34p. Dep. 
NTIS, PC A03/MF AOl1. 

A separate abstract was prepared for each of the three items 
in this issue. (RWR) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 53866, 53867, 53868, 53915, 
54000, 55318, 55324 


55527 (ANL—77-28) Comparison of the IBM 370/168 MODEL 
3 with the Amdahl 470V/6 and the IBM 370/195 using benchmarks. 
Snider, D.R.; Midlock, J.L.; Hinds, A.R. (Argonne National Lab., 
Ill. (USA)). Apr 1977. Contract W-31-109-ENG-38. 266p. Dep. 
NTIS, PC Al2/MF AOl. 

As part of the studies preliminary to the acquisition of addi- 
tional computing capability at Argonne National Laboratory, six 
groups of jobs were run on the IBM 370/195 at the Applied 
Mathematics Division of o_o National Laboratory, on an 
Amdahl 470V/6 at the Am manufact facilities in Sunny- 
vale, California, and on an IBM 370/168 MODEL 3 at the IBM 
Field Support Center in Gaithersburg, Maryland. This report com- 
pares the performance of the IBM 370/168 MOD 3 with that of the 
other two machines. Differences in machine configurations were 
minimized. The memory size of each machine was identical, the I/O 
configurations were as similar as possible, and the same versions of 
OS/MVT 21.7 and ASP 3.1 were used on all three machines. This 
allowed the comparison to be based on the relative performance of 
the three CPUs. 15 figures, 24 tables. 


55528 (ANL—77-49) Updating the symmetric indefinite factor- 
ization with applications in a modified Newton's method. Sorensen, 
D.C. (Argonne National Lab., Ill. (USA)). Jun 1977. Contract W-31- 
109-ENG-38. 156p. Dep. NTIS, PC A08/MF A0O1. 

Thesis. 


In recent years the use of quasi-Newton methods in optimiz- 
ation algorithms has inspired much of the research in an area of 
numerical linear algebra called updating matrix factorizations. Previ- 
ous research in this area has been concerned with updating the 
factorization of a pmo ny — definite matrix. Here, a numeri- 
cal algorithm is ting the Symmetric Indefinite 
Factorization of — and feu ett. algorithm requires only 
O(n?) arithmetic operations to update the factorization of an n x n 
symmetric matrix when modified by a rank-one matrix. An error 
analysis of this a is given. Computational results are present- 
ed that investigate the and accuracy of this algorithm. An- 
other algorithm is presented for the unconstrained minimization of a 
nonlinear functional. The algorithm is a modification of Newton's 
method. At points where the Hessian is indefinite the search for the 
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next iterate is conducted along a quadratic curve in the 
spanned by a direction of negative curvature and a 
descent direction. The criteria for this search take into 
— the ae derivative perma re saute 
ie iterates are wn to conv ly to a cri at 
which the Hessian is positive semidefinite. Computational results are 
— which irdicate that the method is promising. 6 figures, 9 
tables. 


(ANL—77-XX-73) Updating the Symmetric Indefinite 
Factorization with applications in a modified Newton's method, Soren- 
sen, D.C. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31- 
109-ENG-38. 155p. Dep. NTIS, PC A08/MF AOI. 

Thesis. 

In recent years the use of quasi-Newton methods in optimiz- 
ation algorithms has inspired much of the research in an area of 
numerical linear algebra called updating matrix factorizations. Previ- 
ous research in this area has been concerned with updating the 
factorization of a symmetric — definite matrix. Here, a ——. 
cal algorithm is presented for the sastiaan ceplen tine 
Factorization of Bunch and Par! oly 
O(n’) arithmetic operations to update the nondiities cfeteasan 
ric matrix when modified by a rank-one matrix. An error sna of of 
this algorithm is given. Computational results are presented that 
investigate the timing and accuracy of this algorithm. Another 
algorithm is presented for the unconstrained minimization of a 
nonlinear functional. The algorithm is a modification of Newton's 
method. At points where the Hessian is indefinite the search for the 
next iterate is conducted along a quadratic curve in the 
spanned by a direction of negative curvature and a gradient 
descent direction. The stopping criteria for this search takes into 
account the second-order derivative information. The result is that 
the iterates are shown to converge globally to a critical at 
which the Hessian is positively semidefinite. Cunpouionl suuine 
are presented which indicate that the method is promising. 4 figures, 
9 tables. 


55530 (ORNL/CSD/TM—9/R1) User's guide for ICE-II. 
Fraley, S.K. (Oak Ridge National Lab., Tenn. (USA)). Jul 1977. 
Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A03/MF AOI. 
ICE-II is a cross-section mixing a which aes accept cross 
sections from an AMPX bervsery Song! bho produce mixed cross 
sections in the AMPX working li ‘ormat, ANISN format, the 


group-independent ANISN format, and the Monte Carlo 

cross section library format. User input is in the free-form or fixed- 
form FIDO structure. The code is operable as a module in the 
AMPX system. 


55531 (ORNL/CSD/TM—22) GRAFAR: a computer code 

graphic display of input data to the FAR2D/FAROUT code. Themen 
B.; Bledsoe, J.L.; Holdeman, J.T. (Oak Ridge National Lab., Tenn. 
(USA)). [nd]. Contract W-7405-ENG-26. 150p. Dep. NTIS, PC 


A08/MF AOI. 
A graphical lay code (GRAFAR) was oe at 
ORNL as a of nified Transport Approach task. This code, 
Commission, will 
‘geometries, velocity 


regions or inland waterways surrounding power plant sites. The 
developers of GRAFAR intend that it be used in the correction and 
adjustment of input data to the tidal-transient, two-dimensional far- 
field thermal model FAR2D, which was developed under the direc- 
tion of A.H. Eraslan of the University of Tennessee. 12 figures, 3 
tables. 


§5532 sndinan aun User/programmer guide for 
82: compaction of drawing . Robbins, D.K. (Sandia Labs., 
te Ben NTIS. PC N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 
PC A02/MF AOl. 

a document describes program UCMD 82, an Applicon 
AGS/870 User Command for compacting a drawing 
Input is from a drawing on the table. Output is a compacted 
dictionary on the table and a summary of the before and after sector 
dictionary map. 


55533 (SAND—77-1053) User/programmer guide 
83: extraction of a macro from a SS ee 
drawing on the table. Robbins, D.K. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 23p. Dep. 
NTIS, PC A02/MF AO1. 

This document describes UCMD 83, an A 
AGS/870 User Command for a macro from a file drawing 
and appending it to a drawing on the table. 


55534 (SAND—77-8232) PARAM: a FORTRAN rr 
for variable dimensioning. Jefferson, T.H. (Sandia Labs., 
—— Say. Jun 1977. Contract EY-76-C-04-0789. 23p. Dep. 

PC A02/MF A01. 
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PARAM is a FORTRAN preprocessor which allows one to 
adjust easily the size of his program according to the size problem to 
be solved. The preprocessor scans the source code and makes 
gp erndine Meee eet ores seas ietiaer 
" lumn 1. These variable parameters may appear in dimen- 

i statements, such as DIMENSION, COMMON, 
and UBLE, as well as in arithmetic statements and 
elsewhere throughout the source code. 


Lage pret a Monte Carlo code for deter- 
mining the distribution and simulation limits. Matthews, S.D. (EG 
and G Idaho, Inc., Idaho Falls is (USA). Jul 1977. Contract EY-76-C- 
07-1570. 1 Dep. NTIS, PC A06/MF AOl1. 

MOGARS is a computer program designed for the INEL 
CDC 76-173 operating system to determine the distribution and 
simulation limits for a function by Monte Carlo techniques. The code 
randomly samples data from any of the 12 user-specified distribu- 
tions and then either evaluates the cut set system unavailability or a 
user-specified function with the sample data. After the data are 
ordered, the values at various quantities and associated confidence 
bounds are calculated for —_. Also available for output on 
microfilm are the frequency cumulative distribution histograms 
from the sample data. 29 figures, 4 tables. 


55536 alg ae age 1)) Basic manual for the use of auto- 
matically programmed tools. Zimmerman, B.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1977. Contract 
W-7405-ENG-48. 74p. Dep. NTIS, PC A04/MF A0O1. 

The purpose of this manual is to supplement the lectures of a 
course in basic APT usage. This course is given to many machine 
shop personnel at LLL in order to acquaint them with basic numeri- 
cal control and programming language use. 


55537 (UCID—30059(Rev.2)) GEARB: solution of ordinary dif- 
ferential equations having banded Jacobian. Hindmarsh, A.C. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 
1977. Contract W-7405-ENG-48. 39p. Dep. NTIS, PC A03/MF 
AOl. 


GEARB is a package of subroutines for the numerical solu- 
tion of systems of ordinary differential equations in which the 
Jacobian matrix has a band structure. It is a modified version of the 
ous ge described in GEAR: Ordinary Differential Equation System 
Iver, UCID-30001 (Rev. 3), and is intended primarily for stiff 
problems. The principal modification is the substitution of band 
ann solution routines for the full matrix solution routines. This 
report describes the GEARB package briefly and gives instructions 
On its use. 


55538 (UCID—30156) PICTURE: a picture-drawing language 
for the TRIX/RED report editor. Beatty, J.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 4 Apr 1977. Con- 
tract W-7405-ENG-48. 77p. Dep. NTIS, PC AO5/MF AO1. 

Picture is a set of commands for ‘drawing diagrams that are to 
be plotted by REDPP. Picture commands may be included in 
TRIX/RED source files or may be separately compiled and dis- 
played by REDPP. The Picture/REDPP system is also useful for 
constructing slides, viewgraphs, and movie titles. The program 
PCOMP (which translates Picture statements into REDPP com- 
mands), the TRIX/RED report editor, and the RED postprocessor 
REDPP are all available in pets files as part of the Livermore 
time-sharing system. 


55539 (UCLA—34P214-32) Device independent graphics 
through table driven translation. Switzky, C.M. a Univ., 
Los eles (USA). School of as =e lied Science). 
Jun 6. Contract EY-76-S-03-0034-214. Oty. CLA-ENG— 
7655), a ay NTIS, PC A03/MF A0O1. 


Pe The ao goal of device-independent ee graphics is to aliow 
pro; to write programs capable of running on a variety 
fines. Given a device-ind 
becomes one of converting the device-independent inf 
suitable representation for controlling a specific device. One ap- 
proach to this problem is a separate translation routine for each 
graphics device. Because the basic principles of operation of most 
pan monger pani this approach requires repeated code in 
ap meen nat pe gy nines ~ Lager eer To avoid 
le driven translation is described. Individual 
table ——, represent basic functions which allow mapping to 
different machine characteristics. To change devices then becomes a 
simple matter of loading different table entries. Tables are le of 
describing the characteristics of devices such as Imlac, IBM 2250, 
ie Tektronix, Computek, Conographics, and others. 9 fig- 


55540 (UCLA—34P214-38) Modeling for synthesis: the gap be- 
tween intent and behavior. Estrin, G. (California Univ., Los 
(USA). Dept. of Computer Science). 1977. Contract EY-7 3- 
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0034-214. 7p. (CONF-770211—6). Computer Society, Long Beach, 
CA. 


(USA (24 Feb 1977). 

The difficulties inherent in the design of needed 
sors are noted. Efforts were directed toward the pane 
plex systems which allow deeper analysis. A methodology 
design of software or hardware systems emerged; in support 
methodology the set of tools embodied in the System ARchi 
Apprentice (SARA) system was designed and im cone wale 
paper presents the hi its of the synthesis , the 
primitives ( and behavioral) used by Bh ong Bh 


SARA, and a quick look at the me. propoed 
support the methodology. 1 figure, 41 references. ae RWR 


55541 (UCRL—79316) Operator splitting on vector processors. 

Dubois, P.F.; Rodrigue, G.H. (California Univ., Livermore (USA). 

Lawrence Livermore Lab.). 

4p. (CONF-770619—1). Dep. 
From International sym 

partial differential equations; lehem, 

of America (USA) (22 Jun 1977). 


Apr 1977. Contract W-7405-ENG-48. 
S, PC A02/MF AO1. 

i on computer methods for 

, Pennsylvania, United States 


cyclic aie which peter no transposes. Actual 
ings differ markedly from theoretical ones. 2 tables. 


55542 (UCRL—79328(Pt.2)) ELIPTI-TORMAC: a code for the 
solution of general nonlinear problems over 2-D regions of 
arbitrary shape. Taylor, J.C.; Taylor, J.V. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 6 Apr 1977. Contract W- 
7405-ENG-48. 9p. (CONF-770619—2). Dep. NTIS, PC A02/MF 
AOl. 

From International symposium on computer methods for 
partial differential equations; Bethlehem, Pennsylvania, United States 
of America (USA) (22 Jun 1977). 

A code (ELIPTI) designed to solve nonlinear elliptic equa- 
tions over — of arbitrary shape is discussed. The numerical 
method is well-known ADI method. The code aims at robustness 
and ease of implementation consistent with acceptable accuracy and 
rapidity of convergence. Results of its use are presented in a large set 
of problems in memory of which comparisons against analytical 
solutions were possible. 4 figures, 3 tables. 


55543 Two-dimensional spectral factorization with applications in 
recursive digital filtering. Ekstrom, M.P.; Woods, J.W. (Lawrence 
Livermore Lab., CA). IEEE Trans. Acoust., Speech, Signal Process.; 
ASSP-24: No. 2, 115-128(Apr 1976). 

The concept of spectral factorization is extended to two 
dimensions in such a way as to preserve the analytic characteristics 
of the factors. The factorization makes use of a homomorphic 
transform procedure due to Wiener. The resulting factors are shown 
to be recursively computable and stable in agreement with one- 
1 cme Po (2-D) : ) ‘al mo ork a pa 
y tw -D) po ey as 
such. These results a oe to 2-D seousive inedad, filter 
design, and a computa ly attractive stability test for recursive 
filters. 11 figures. 


‘AR tim- 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 55255, 55315, 55333, 55340 


55544 Role of data centers in technical information transfer. 
Lide, D.R. Jr. (National Bureau of Standards, Washington, DC). 
Trans. Am. Nucl. Soc.; 26: 563(Jun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 


CIVILIAN DEFENSE 


55545 Effectiveness of soil as shielding for expedient fallout 


shelters. Beer, M.; Cohen, M.O. (Mathematical 
Inc., Elmsford, NY). Trans. — Nucl. Soc.; oes pean Th 
uclear Society 1977 


From Transactions of the American N 
annual meeting; New York, NY, USA (12 Jun 1977). 
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55545 Effectiveness of soil as shielding for expedient fallout 
shelters. Beer, M.; Cohen, M.O. (Mathematical Applications Group, 
Inc., Elmsford, NY). Trans. Am. Nucl. Soc.; 26: 154-496(Tun 1977). 

From Transactions of the American Nuclear Society 1977 
annual meeting; New York, NY, USA (12 Jun 1977). 








CORPORATE INDEX 


In the corporate index, report literature is indexed using the name - 
the organization or institution responsible for — the repo: 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for — from the National Technical 
Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 


A 


Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div. 

Evaluation of molten scrubbing for fine particulate control. Final 
report Dec 75—Feb 76, 2:54240 (PB—266092) 

Aerochem Research Labs., Inc., Princeton, N.J. (USA) 

Synthesis of silane and silicon in a nonequilibrium plasma jet. 
Third quarterly report, December 21, 1976—March 20, 1977. 
(AeroChem(TN)—17), 2:54099 (ERDA/JPL/954560—77/1) 

Aerojet Nuclear Co., Idaho Falls, Idaho (USA) 

Flow rate calculations for LOFT core support barrel outlet 
nozzle: reactor vessel outlet nozzle, 2:54523 (TID—27665) 

LOCE core differential pressures, 2:54522 (TID—27664) 

Aeronautical Research Associates of Princeton, Inc., N.J. (USA) 

Modeling of turbulent mixing and reactions in chemical lasers. 

Final report 1 Oct 74—30 Nov 76, 2:54971 (AD-A—039010) 
Aerospace Corp., El Segundo, Calif. (USA). Ivan A. Getting Labs. 

Space power systems-what will be their impact on the upper 
atmosphere and ionosphere. Technical report, 2:55064 (AD-A— 
038924 

Aerospace Rie Los Angeles, Calif. (USA) 

Heterogeneous reactions of nitrogen oxides in simulated 
atmospheres. Interim report Nov 73—Nov 76, 2:55075 (PB— 
266127) 

Laboratory measurement of sulfur dioxide deposition velocities. 
Interim report Nov 73—Nov 76, 2:55076 (PB—266137) 

Air Force Aero-Propulsion Lab., Wright-Patterson AFB, Ohio (USA) 

The effect of turbulence on laser beam quality. Final report Mar 
73—Aug 76, 2:54968 (AD-A—038667) 

Air Force Geophysics Lab., Hanscom AFB, Mass. (USA) 

Polarization spectra of centimeter wavelength solar bursts using 
whole-Sun observations. Environmental research paper, 2:55219 
(AD-A—038782) 

Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 


Isotopic analysis of low-activity plutonium samples using high- 
resolution alpha and photon spectroscopy, 2:54878 (AD-A— 
038910) 

Nuclear aircraft feasibility study (executive summary). Report for 
1 Mar 74—7 Feb 75, 2:54562 (AD-B—008941) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

A report on the status of linear collective ion acceleration with 
intense relativistic electron beams. Final report, 2:55020 (AD- 
A—038737) 


A study of silicon oxide growth inechanisms for the purpose of 
identifying hardness assurance total dose screens. Final report, 
2:54850 (AD-A—038639) 

STREAM: a three-dimensional Monte Carlo ray-tracing code in 
cylindrical geometry. Final report, 2:55499 (AD-A—038555) 

American Association for Comprehensive Health Planning, 


Alexandria, Va. 
Ct scanning, 2:55127 SS ee 
American Electroplaters’ Society, East NJ. 


, 
Treatment of electroplating wastes by reverse osmosis. Final 
Poe ~~ 2:54744 —o 
Towa (U: 

Design of the Nae aa type LaBg gun, 2:55044 (IS-M—90) 

Generation of self-consistent Gibbs energy functions for binary 
systems: the Fe—Cu system as an example, 2:54808 (IS-M—91) 

Problem of obtaining optimum brightness from your LaBe gun, 
2:54079 (IS-M—89) 

AN SSSR, Moscow. Inst. Vysokikh Temperatur 

System for measuring the local electrical conductivity of plasma, 
2:54717 (ERDA-tr—295) 

AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Mechanical stresses and deformation in the main frame of 
stellarator helical windings, 2:55481 (KFTI—76-15) 

Study on spatial distribution of plasma oscillation intensity in the 
induced electrodeless discharge, 2:55440 (KFTI—76-24) 

Argonne National Lab., Ill. (USA) 

Acoustic emission from fuel pellets in a simulated reactor 
environment, 2:54498 (CONF-761233—1) 

Boiling and two-phase flow problems in liquid metal fast breeder 
reactor safety analysis, 2:54578 (CONF-761039—2) 

Comparison of the IBM 370/168 MODEL 3 with the Amdahl 
470V/6 and the IBM 370/195 using benchmarks, 2:55527 
(ANL—77-28) 

Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis, 2:54829 (CONF-750839—3) 

Grundy County demonstration site: phase II. Progress report, 
1976—1977, 2:53704 (ANL-K—77-3087-2) 

Integrated mined-area reclamation and land use planning. Volume 
3A. A case study of surface mining and reclamation planning: 
South Boulder Creek Park Project, Sand and Gravel 
Operations, Boulder, Colorado, 2:55094 (ANL/EMR— 
1(Vol.3a)) 

Light-water-reactor safety research program. Quarterly 
report, October—December 1976, 2:54568 (ANL—77-10) 

Model for the induction of bone cancer by ***Ra, 2:55165 (CONF- 
760992—17) 

Survey of electric utility demand for western coal, 2:53819 (ANL/ 
SPG—1) 

Tungsten cladding of W-UO, nuclear-rocket fuel subsections by 
vapor deposition, 2:54832 (ANL—7235) 

Updating the symmetric indefinite factorization with applications 
in a modified Newton's method, 2:55528 (ANL—77-49) 

Updating the Symmetric Indefinite Factorization with applications 
in a modified Newton's method, 2:55529 (ANL—77-XX-73) 

Arizona State Uniy., Tempe (USA). Coll. of Engineering and 


Progress report, May 1977, 2:54087 (COO—2982-15) 
Arizona Uniy., Tucson (USA). Dept. of Soils, Water and 
Feasibility of solar energy for feedlot operation and irri 
pumping. Final report 1 May 75-31 Dec 76, 2:54112 (PB— 
265651) 





ARIZONA UNIV., TUCSON (USA). OPTICAL 


Arizona Univ., Tucson (USA). Optical Sciences Center 
Unstable resonator theory. Final report, 2:54970 (AD-A—038820) 
Materials and Mechanics Research Center, Watertown, Mass. 


Spectrochemical analysis of boron carbide by powder techniques. 
Final report, 2:54879 (AD-A—038838) 
Warm-die-forming of beta titanium alloy strip. Final report, 
2:54773 eee ng dl 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 


Diagnostics used at TFR Tokamak, 2:55375 (EUR-CEA-FC— 


8 
Me) Euratom-CEA, Centre d'Etudes Nucleaires de Grenoble, 

38 (France). Groupe de Recherches sur la Fusion Controlee 

Report on the conference held at Grenoble (France) 28 June - 2 
July 1976, 2:55362 (CEA-CONF—3733) 

Association of Physical Plant Administrators of Universities and 
Washington, D.C. (USA). Energy Project Office 

Feasibility study on the impact of agencies and codes on university 
and college energy use. Volume II. Source data, 2:54677 
(TID—27629-P1P2) 

Atomic Industrial Forum, Washington, D.C. (USA) 

A guide to information resources for nuclear environmental 

reporting. Directory report, 1973-76, 2:54669 (PB—265318) 
Atomics International Div., Canoga Park, Calif. (USA) 

Deuterium tracer method for investigating the chemistry of coal 
liquefaction. Quarterly technical progress report, June— 
September 1976, 2:53652 (FE—2328-4) 

Helium generation in fusion reactor materials. Technical progress 
report, October 1976—March 1977, 2:55507 (Al-ERDA— 

13201 
Auburn Unir., Ala. (USA). Engineering Extension Service 

Measuring and improving the efficiency of boilers. A manual for 
determining energy conservation in steam generating power 
plants. Final report, 2:54741 (PB—265713) 

Avco-Everett Research Lab., Everett, Mass. (USA) 

High power density MHD generators. Final technical report, 
2:54711 (AD-A—038612) 

MHD power generation (Viking series) with hydrocarbon fuels. 
Final technical report 7 Apr—15 Aug 75, 2:54715 (AD-A— 
038599) 


Battelle Columbus Labs., Ohio (USA) 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report for May 1977, 2:53617 (FE—1513-60) 

Steam—water mixing and system hydrodynamics program. Task 
4. Quarterly progress report, January 1, 1977—March 31, 1977, 
2:54569 (BMI-NUREG— 1972) 

Battelle Pacific Northwest Labs., Richland, Wash. (USA) 

Avoidance of thermal effluent by juvenile chinook salmon 
(Oncorhynchus tshowytscha) and its implications in waste heat 
management, 2:55106 (BNWL-SA—6222) 

Core thermal model: COBRA-IV development and applications, 
2:54570 (BNW1—2212) 

Costs and cost algorithms for dry cooling tower systems, 2:54217 
(BNWL—2123) 

GAPCON-3: a computer code to analyze the path-dependent 
thermal and mechanical performance of nuclear fuel rods, 
2:54285 (BNWL-SA—5962) 

Implications of plutonium utilization strategies on the transition 
from a LWR economy to a breeder economy, 2:54286 (BNWL- 
SA—6017) 

Pollutant transformation and removal measurements at Metromex, 
2:55060 (BNWL-SA—6085) 

Program to develop acoustic emission: flaw relationship for 
inservice monitoring of nuclear pressure vessels. Progress report 
No. 1, July 1, 1976—February 1, 1977, 2:54478 (NUREG— 
0250-1) 

Verification of fuel centerline thermocouple readings through 

to linear power decreases, 2:54284 (BNWL—2189) 
BDM ‘ion N.Mex. (USA) 

Evaluation of underground fault location techniques. Final report, 

2:54250 (EPRI-TD—153) 


ERA Vol. 2, No. 22 


Bendix Corp., Denver, Colo. (USA). Energy, Environment, and 
Technolgy Office 
Feasibility of automatically low coal shuttle car. Volume 
II. Final research report 1976, 2:53731 (PB—265179) 
Test program for automatic ing shuttle car. Final research 
report 1976, 2:53730 (PB—265178) 
Corp., Kansas City, Mo. (USA) 
Synthesis of polyaminobismalemide, 2:54915 (BDX—613- 


aro te 
Big Chief Co., Ardmore, Okla (USA) 
Water reuse in a reprocessing plant. Final report, 2:54750 


(PB—265232) 
Commercial Airplane Co., Seattle, Wash. (USA). Dept. of 
transport configuration development. 


, F.R.) 
“Social experience and examples of existing heat pump plants, 
2:54729 (AED-Conf—76-285-001) 
Braun (C.F.) and Co., Alhambra, Calif. (USA) 
Quarterly technical progress report, January—March 1977, 
2:53622 (FE—2240-67) 
Brigham Young Univ., Provo, Utah (USA). Dept. of Chemical 
Engineering 


Improvement and verification of fast reactor safety analysis 
techniques. Prog-2ss report, January 1, 1977—March 31, 1977, 
2:54580 (COO—2571-8) 

Brookhaven National Lab., Upton, N.Y. (USA) 

Compilation of references, data sources and analysis methods for 
LMFBR primary piping system components, 2:54338 (BNL- 
NUREG—S50650) 

Criteria for risk acceptance: a health physicist’s view, 2:55110 
(BNL—22363) 

Development of a glass polymer composite sewer pipe from waste 
glass. Progress report No. 2, October—December 1976, 2:54854 
(BNL—50626) 

Effect of damping on the response of a non-linear system with 
multiple sine wave excitation, 2:54477 (BNL-NUREG—22648) 

Inelastic analysis of finite length and depth cracked tubes, 2:54298 
(BNL-NUREG—22652) 

Interfacial passage frequency for two-phase, gas-liquid flows in 
narrow rectangular ducts, 2:55004 (BNL-NUREG—22904) 

New detector system for cathodoluminescence microscopy, 
2:55042 (BNL—22258) 

Performance of standard SEM guns modified for convenient 
alignment and use of LaBg source, 2:55043 (BNL—22259) 

Phase diagram information for processing of superconductors, 
2:54781 (BNL—22435) 

Safety and reliability aspects of superconducting magnets for 
thermonuclear power reactors, 2:55475 (BNL—22667) 

Brown Univ., R.I. (USA). Dept. of Chemistry 

Far infrared study of cation motion in dry and solvated mono- and 
divalent zeolites x and y. Technical report, 2:54892 (AD-A— 
038665) 

Mixed alkali glass spectra and structure. Technical report, 2:54893 
(AD-A—038664) 

Brown Univ., Providence, R.I. (USA). Div. of Engineering 

Minutes: fourth meeting of the centers for the analysis of thermal/ 
mechanical energy conversion concepts. Report No. 
CATMEC/3, 2:54163 (COO—4051-4) 

Bureau of Mines, Denver, Colo. (USA). Denver Mining Research 





wing transonic 


Fina sepor, 23 2:54735 _eottebas tllpeA 
Wernau;Neckar ( 





Locating miners in smoke-filled mine openings with infrared 


imagers. Report of i —— 1976, 2:53825 (PB—265931) 
pawn he ons Denver, Colo. (USA). Intermountain Field 


eeetiate ities icsecn tnmseinttiateian tiene cd 
planned or proposed coal, oil shale, tar sand, uranium, and 
geothermal supply expansion projects, and related 
infrastructure, in states west of the Mississippi River (as of May 
1976)., 2:54690 (PB—265633 
Bureau of Mines, Morgantown, 
Group 


Basic estimated capital investment and operating costs for 
underground bituminous coal Mines developed for 
—— mines with annual production of 1.3 and 2.6 million tons 

by longwall from a 48-inch coalbed. Information 

dau. 2:53736 (PB—265617) 

Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1975. Information circular, 2:54872 (PB—265544) 


-Va. (USA). Process Evaluation 





IV. 30, 1977 


Bureau of Mines, ae. Pa. (USA). and 
Pittsburgh Mining 
Mine inspection mason 8 study. Information circular, Jan 72—Dec 
74, 2:53826 (PB—265953) 
of Radiological Health, Rockville, Md. (USA) 
Administration of the Radiation Control for Health and Safety 
Act of 1968. Public Law 90-602 (1976 annual report), 2:54670 


(PB—265793) 
of Washington, D.C. (USA) 
High power turbo- and hydro-generators and their development 
Lae 2:54091 (PB—265499-T/SL) 
Burns and Roe Industrial Services Corp., Paramus, N.J. (USA) 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, October 1—December 31, Att 5 2:54224 —— 
a and Roe, Oradell, N.J. (USA). Breeder Reactor Di 
Liquid Metal Fast Breeder Reactor: conceptual plant iota 1000 
MWe. Volume I. Executive summary, 2:54346 (TID—27701/1) 
Liquid Metal Fast Breeder Reactor: conceptual plant design, 1000 
MWe. Volume II. Plant description, 2:54347 (TID—27701/2) 
Liquid Metal Fast Breeder Reactor: conceptual plant design, 1000 
MWe. Volume III. Plant/systems trade studies, 2:54348 (TID— 
27701/3) 
Liquid Metal Fast Breeder Reactor: conceptual plant design, 1000 
MWe. Volume IV. R and D requirements, 2:54349 (TID— 
27701/4) 


Cc 


California State Dept. of Transportation, Sacramento (USA) 
Evaluation report on the Santa Monica Freeway Diamond Lane 
project after 21 weeks of operation. Final report Mar-Aug 76, 
2:54736 (PB—265812) 
Univ., Berkeley (USA). Earthquake Engineering Research 


Soil-structure interaction effects at the Humboldt Bay power plant 
in the Ferndale earthquake of June 7, 1975, 2:54590 (PB— 
265795) 

California Univ., Berkeley (USA). Lawrence Berkeley Lab. 
Combustion-generated indoor air pollution, 2:55067 (LBL—5918) 
Control system for solar heating and cooling, 2:54126 (LBL— 

4436) 

Influence of aluminum and aluminum plus silicon additions on the 
mechanical properties of AISI 4340 steel, 2:54796 (LBL—4920) 

Nickel-free Fe-12Mn-0.2Ti alloy steel for cryogenic applications, 
2:54782 (LBL—5401) 

Optical quadrupole sum-frequency generation in sodium vapor, 
2:55242 (LBL—6264) 

Performance of an experimental solar-driven absorption air 
conditioner. Annual report, July 1975—September 1976, 
2:54127 (LBL—5911) 

Role of hypermodified bases in transfer RNA-solution properties 
of dinucleoside monophosphates, 2:55113 (LBL—6442) 

Thermodynamic and cost optimization using program GEOTHM, 
2:54169 (LBL—6303) 

California Univ., Livermore (USA). Lawrence Livermore Lab. 
Availability of liquid fuels from conventional sources for electric 

utility gas turbines, 1975—1985. Final report, 2:53906 (TID— 
27648) 

Basic manual for the use of automatically programmed tools, 
2:55536 (UCID—16996(Rev. 1)) 

Calculational modeling of explosive fracture and permeability 
enhancement, 2:53626 (UCRL—79114) 

Climatology of air quality of Long Valley Geothermal Resource 
Area, 2:54160 (UCID—17459(Rev.1)) 

Computation of gas-liquid equilibria in high-saline geothermal 
fluids, 2:54184 (UCRL—79043) 

Computer model for in situ oil shale retorting: effects of input-gas 
properties, 2:53962 (UCRL—79033) 

ic models, estimation and detection concepts for 
safeguarding Pu(NOs) storage tanks, 2:54076 (UCRL—79216) 

Effect of centrifuging on fluctuations in the critical liquid—liquid 
region, 2:54895 (UCRL—79374) 

Electron energy and space charge calculations in reflex diodes, 
2:55393 (UCRL—79377) 


ELIPTI-TORMAC: a code for the solution of general nonlinear 
elliptic problems over 2-D regions of arbitrary shape, 2:55542 
(UCRL—79328(Pt.2)) 

Energy and technology review, 2:55526 (UCRL—52000-77-4) 

EPMT: a portable transfer standard for telemetry system pressure- 
transducer calibration, 2:55050 (UCRL—78737) 

Equilibrium constants for the hydrogen isotopic self-exchange 
reactions in the 4.2-50.0 K temperature range, 2:55493 
(UCRL—78865) 

Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil 
shale, 2:53973 (UCRL—79630) 

Fabrication procedure for the adiabatic surface thermometer, 
2:55047 (UCID—17484) 

GEARB: solution of ordinary differential equations having 
banded Jacobian, 2:55537 (UCID—30059(Rev.2)) 

Generalized numerical model for predicting energy transfers and 
performance of large solar ponds, 2:54138 (UCRL—13722) 

Geological exploration of potential underground coal gasification 
sites in the Powder River Basin of Wyoming and Montana, 
2:53715 (UCRL—52237) 

Instruction manual for a microwave ammonia monitor, 2:55048 
(UCID—17503) 

LLL gas stimulation program. Quarterly progress report, 
January—March 1977, 2:53943 (UCRL—50036-77-1) 

Modeling of vertical pressure distribution in large in situ retorts, 
2:53963 (UCRL—79039) 

Operator splitting on vector processors, 2:55541 (UCRL—79316) 
Overview of the geothermal energy development program at the 
Lawrence Livermore Laboratory, 2:54186 (UCRL—79340) 

Philosophy for nondestructive testing of fiber composites, 2:54856 
(UCID—17454) 

PICTURE: a picture-drawing language for the TRIX/RED 
report editor, 2:55538 (UCID—30156) 

Possible climatic impact of large scale solar thermal energy 
production, 2:54096 (UCRL—78855) 

Range of investigation of a borehole gravimeter, 2:55053 
(UCRL—78875) 

Recent studies concerning plasma buildup in a mirror fusion 
engineering research facility (FERF), 2:55369 (UCID—17458) 

Rectangle-probe router for multilayer PC boards, 2:55014 
(UCRL—78932(Rev.1)) 

Reflection efficiencies of x-ray mirrors 1-10 KeV, 2:55049 
(UCID—17505) 

Stress analysis and material certification for mechanically critical 
pressure transducers, 2:55051 (UCRL—79226) 

Study of coal mine roof behavior during mining, 2:53740 
(UCRL—79145) 

Time-dependent electrical parameters of rock-solution systems. 

Part I, 2:54199 (UCRL—79013(Pt.1)) 
California Univ., Los Angeles (USA). Dept. of Computer Science 

Modeling for synthesis: the gap between intent and behavior, 

2:55540 (UCLA—34P214-38 
California Univ., Los. Angeles . School of Engineering and 
Applied Science 


Device independent graphics through table driven translation, 
2:55539 (UCLA—34P214-32) 
California Univ., Riverside (USA). Statewide Air Pollution Research 


Mechanisms of photochemical reactions in urban air. Volume I. 
Chemistry studies. Final report 1 Dec 71-1 Dec 74, 2:54929 
(PB—265592) 

Mechanisms of photochemical reactions in urban air. Volume Ii. 
Chamber studies. Final report 1 Dec 71-1 Dec 74, 2:54930 
(PB—265593 

Carnegie-Mellon Univ., Pittsburgh, Pa. (USA) 

Heat exchanger design using experimental data on fluted vertical 
tubes. Part I., 2:54124 (COO/2895—8) 

Simplified algorithm to solve geometric programming problems 
using FORTRAN, 2:54123 bar ee 

Case Western Reserve Univ., Cleveland, Ohio (USA) 

Experimental study of turbulent electron beam 
interaction with an auxiliary probing E-beam and a high 
frequency correlation ique, 2:55441 

CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 

(France). Dept. de Physique du Plasma et de la Fusion Controlee 

Diagnostics used at TFR Tokamak, 2:55375 (EUR-CEA-FC— 
877) 

Heating by injection of fast neutrals and study of the ion energy 
balance in TFR, 2:55361 (AED-Conf—76-506-013) 





CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de 


Metallurgie 
Release of fission products by a rod with a manufacturing defect 
(BREAK). The BOUFFON 08 J 4 experiment, 2:54301 
(ORNL-tr—4375) 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). Service 


d'Tonique 
Report on the conference held at Grenoble (France) 28 June - 2 
July 1976, 2:55362 (CEA-CONF—3733) 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France) 


Using geochemistry to assess the extent and frequency of 
phenomena of the Oklo 2:53996 -tr—77-40) 
Ceskcslovenska Akademie Ven Prague. Cukedovemhe 
Chemicka 
Trace elements 75. Seminar 
Chicago Univ., Ill. (USA), Enrico Fermi 
Non-imaging concentrators for wide angle collection of solar 
energy. II. Progress report, July 1, 1976—April 30, 1977, 
2:54135 (COO/2446—8) 
School of Mines, Golden (USA). Dept. of Chemical and 
Petroleum Refining Engineering 
Clean solid and liquid fuels from coal. Quarterly progress report, 
July—September 1976, 2:53649 (FE—2047-2) 
Enthalpy measurement of coal-derived liquids. Quarterly technical 
progress report, Jan —March 1977, 2:53677 (FE—2035-7) 
School of Mines, (USA). Dept. of Geology 
Application of remote sensor data to geologic analysis of the 
Bonanza test site, Colorado. Final report, 2:54154 (E—77— 
10126 
Colorado = Univ., Fort Collins (USA). Natural Resources 
Ecology Lab. 
The ecological effects of coal strip-mining: a bibliography with 
abstracts, 2:53706 (PB—265316) 
Colorado Univ., Boulder (USA). Dept. of Civil, Environmental, and 
Architectural 


Constitutive relations of coal and coal measure rocks. Interim 
Report | Jan 75-30 Jun 76, 2:53735 (PB—265365) 
Columbia Univ., New York (USA). Dept. of Physics 
High-temperature series expansions for isotropic Heisenberg 
model in one and two dimensions: I, 2:55348 (COO—2271-98) 
Columbia Univ., New York (USA). Div. of 
Scientific base for sulfur oxide air pollution standards, 2:55185 
(COO—2874-13) 
Engineering, Inc., Windsor, Conn. (USA) 
PARCH: a FORTRAN-IV digital program to evaluate pool 
boiling, axial rod and coolant heatup, 2:54571 (CENPD— 


cm Bie 
National Bank and Trust Co., Chicago (USA) 
Coal mine dev: t financing during the next decade, 2:53727 


(CONF-7603103—1) 
Financing new coal mine development in the decade ahead, 
2:53820 (CONF-7604138—1) 
a ea gi Syracuse, N.Y. (USA). Construction Materials 


Exploration of illumination concepts for underground coal mines. 
Final report, 2:53732 (PB—265185) 

Exploration of illumination concepts for coal mines. 
Appendix D. Design drawings. Final report, 2:53733 (PB— 
265186) 


2:54874 (INIS-mf—3590) 


Dalton-Dalton-Little-Newport, Cleveland, Ohio (USA) 
Design and implementation of an environmental monitoring 
ee a oo 
program ONE. (USA) 2495-6) 
er atten tn, Amal: de eg 7 nana 
Defense Documentation Center, Alexandria, V: 
Solar energy. Report bibliography Jan Dee 76, 2:54092 (AD- 
A—038600) 
Delaware Univ., Newark (USA) 
Wave and salinity gradient energy conversion, 2:54202 (COO— 
2946-1) 
Del West Associates, Inc., Woodland Hills, Calif. (USA) 
>» Ay aes 
mechanical properties of titanium alloys. Final 
technical report Jun 74-Aug 76, 2:54795 (AD-A—038332) 


ERA Vol. 2, No. 22 


Department of the Interior, Washington, D.C. (USA) 

Automatic face transfer linear cutting rotary head continuous 
mining machine, 2:53729 (PB—263731) 

Remote sealing of mine passages containing flowing water, 
2:53739 (PB—266605) 

Sciences, Inc., East Sandwich, Mass. (USA) 

Using net energy methodology for energy planning: tradeoffs of 
supply vs. end-use technologies. Volume II. Final report, 
2:54651 (FE—2443-2) 

Durham Urban Observatory, N.C. (USA) 

A public utility rate case intervention strategy for the city of 

Durham, North Carolina. Final report, 2:54652 (PB—265895) 


Eastern Associated Coal Corp., Everett, Mass. (USA). Dept. of 
Research and Development 
Nonclogging water spray system for continuous-mining machines: 
installation and operating guidelines. Information circular, 29 
Jun 73-1 Jun 76, 2:53737 (PB—265934) 
EG and G Idaho, Inc., Idaho Falls (USA) 
Calculation of reactivity changes due to bubble collapse, 2:54579 
(CONF-77061 1—12} 
LOFT core flow study, 2:54524 (TID—27667) 
MOCARS: a Monte Carlo code for ini 
and simulation limits, 2:55535 (TREE—1138) 
Electric Power Research Inst., Palo Alto, Calif. (USA) 
Symposium proceedings: new concepts in fault current limiters 
and power circuit breakers, 2:54242 (EPRI-EL—-276-SR) 
Energy, Idaho Falls, Idaho (USA) 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 


Analyzing heavy ends of crude: Bartlett oil, 2:53923 (BERC/RI— 
71/7) 
Atomic absorption techniques for determining vanadium and 
nickel in crude oil, 2:53924 (BERC/RI—77/8) 
Energy Research and Development Grand Forks, 
N.Dak. (USA). Grand Forks Energy Research Center 
ly technical report, January—March 1977, 
2:53653 (GFERC/QTR—77/2) 
and Development Administration, Laramie, Wyo. 
(USA). Laramie Energy Research Center 
Technical progress report, 2:53961 (LERC/TPR—77/1) 
Energy Research and Development Administration, Pittsburgh, Pa. 
(USA). Pittsburgh Energy Research Center 
Combustion of char from pyrolyzed wood waste, 2:54088 (PERC/ 
RI—77/9) 
Research in coal-based magnetohydrody Quarterly 
technical progress report, port, October—December 1976, 2:54713 





ynamics. Quarterly 
technical progress report, January—March 1977, 2:54714 
(TID—27730) 
Energy Research and Development Administration, Washington, D.C. 


Compilation of selected non-nuclear energy legislation, 2:54686 
(TID—27693) 
Operational status and current trends in gas turbines for utility 
applications in Europe, 2:54705 (TID—27682) 
of the fourteenth ERDA air cleaning conference, 
2: 54031 (CONF-760822—P1) 
of the fourteenth ERDA air cleaning conference, 
2:54047 (CONF-760822—P2) 


Final report, 2:54753 (PB—265578) 
Protection , Denver, Colo. (USA) 
Franz-keldysh effect tuned laser, 2:54972 (AD-D—003607) 





NOV. 30, 1977 


Environmental Protection Agency, Denver, Colo. (USA). Office of 
Energy Activities 
Bibliography of the Environmental Protection Agency's Office of 
Research and Development energy-related publications, 2:53707 
(PB—265739) 
vironmental Agency, Las Vegas, Nev. (USA). Office of 


Sampling and data reporting considerations for airborne 

particulate radioactivity. Final report, 2:55092 (PB—265350) 

Protection Agency, Research Triangle Park, N.C. 

(USA). Office of Air Quality Planning and Standards 
Background information for an opacity standard of performance 

for basic oxygen process furnaces in iron and steel plants, 

2:54663 (PB—265479) 
vironmental Protection Agency, Washington, D.C. (USA) 

Waste stone oxidation and recarbonization, 2:54085 (PB—266640) 
European Space Research and Technology Centre, Noordwijk 

(Netherlands) 

Meteosat solar-cell array qualification of the substrate-to-cell 
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Government Research Lab 

Development of high stability fuel. Final report 1 Jan—30 Nov 76, 
2:53922 (AD-A—038977) 


= 


Federal Energy Administration, Washington, D.C. (USA) 
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Granulation of complex fertilizers containing ammonium sulfate 
by melt moog Be Final report, 2:54752 (PB—265480) 
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Flow Research Co., Kent, Wash. (USA) 
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Exploration of illumination concepts for underground coal mines. 
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Effects of redefining the system boundary on the net energy of 
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Instituto Nacional de Tecnica Aerospacial, Madrid (Spain) 

Gasification and ignition of a condensed fuel by a hot stagnant gas. 
Final report Apr 73-Apr 76, 2:54944 (AD-A—037976) 
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Part one: transient and steady-state computational models for 
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Design and characteristics of the drive mechanism for movable 
limiters of JT-60, (1), 2:55514 GAERI-M—6733) 
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system in a high power ion source, 2:55240 (JAERI-M—6813) 

design of an experimental fusion reactor. Interim 
report, 2: 55456 ( (JAERI-M—6670) 

Pulsed gas feed to the ion source, 2:55491 (JAERI-M—6778) 
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Long Beach Economic Development Corp., Calif. (USA) 

Environmental considerations study to accompany the westside 
industrial area development plan. Phase I in the city of Long 
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Chemical Engineering Practice 

Design of a solar energy assisted air conditioning system, 2:54130 
(ORNL/MIT—229) 

Max-Planck-Institut fuer Plasmaphysik, Garching;Muenchen 

(Germany, F.R.) 
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Volume 1. 1970—1975 (citations from the Engineering Index 
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Speci for <- t the area of SACPs, 2:54810 

AL BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Annealing behaviour of Al doped with 0.3 at % Ge after low 
ieradietion. 2: 


UMINIUM 1 ovs/nl 
AL’ BASE ALLOYS/THERMAL CYCLING 
Effect of thermal cycling in a Mach 0.3 burner rig on properties 
and structure of directionally so! ae AE 5 ore 2 2:54784 
ALUMINIUM COMPOUNDS/CHEMI 
Characterization of the dynamic behavior of ees rsohde 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76 
(Hf and Al titanates), 2:54859 (AD-A-038685) 
ALUMINIUM COMPOUNDS/FABRICATION 
Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76 
(Hf and AI titanates), 2:54859 (AD-A-038685) 
ALUMINIUM COMPOUNDS/MECHANICAL PROPERTIES 
Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76 
(Hf and Al titemates) 2:54859 (AD-A-038685) 
ALUMINIUM COMPOUNDS/MICROSTRUCTURE 
Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76 
(Hf and Al titenates), 2:54859 (AD-A-038685) 
ALUMINIUM COMPOUNDS/PHYSICAL PROPERTIES 
Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76 
(Hf and Al titanate) 2:54859 (AD-A-038685) 
hr IMPOUNDS/PHYSICAL RADIATION 


Characterization of the dynamic behavior of porous —. 
Volume 4. Electron beam studies of porous beryllium 
_- ceramics. Final report 14 Jan 74-31 Jan 76 (ALTIOs), 
54827 (AD-A-038686) 
HYDRIDES/CHEMICAL RADIATION EFFECTS 
Preparation, characterization, and use of metal hydrides for fuel 
report, September 1, 1976-May 31, 1977, 
5000-2) 
HYDRIDES/PHOTOLYSIS 
Preparation, characterization, and use of metal hydrides for fuel 


igre again 1976-May 31, 1977, 
a 2:54851 FETS 


HYDRIDES/PYROLYSIS 
a en a ee an eee a 
systems. report, Septem 4 y 31, 1977, 
754851 (COO 30002 


) 
OXIDES/ABSORPTION SPECTRA 
Mollwo-Ivey relation between peak color-center i 
i ing in several oxides of 
(M » YsAlsOi2, AleOs), 2:54847 
OXIDES/CATALYTIC EFFECTS 
nS Deena ene he ey of aromatic 
hydrocarbons in the presence of , 2:53884 
ALUMINIUM OXID ape pene ate os 
Characterization ynamic behavior of porous solids. 
Volume 7. characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 
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ALUMINIUM OXIDES/CRYSTAL STRUCTURE 
Mollwo-Ivey relation between —_ color-center 
energy and average oxygen in several oxides of 
up-II and -III metals (MgAls . — AkOs), 2:54847 
AL OXIDES/FABRICATION 
Characterization of the dynamic behavior of porous solids. 
Microstructural characterization 


Volume 7. of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 

Preparation and characterization of Cr-CrzOs, AlzOs-ZrO2 (Y20s) 
eutectics, 2:54834 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Characterization of the dynamic behavior of porous solids. 
a mca ne ang se pene of several porous 
ceramics and us beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 
LUMINIUM OXIDES/MICROSTRUCTURE 
Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 
JUUMINIUM OXIDES/PERMEABILITY 
Basic research in i 


crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1976-April 31, 1977, 2:54845 A000. 2350- 


16) 
ALUMINIUM OXIDES/PHYSICAL PROPERTIES — 

Basic research in crystalline and noncrystalline ceramic systems. 
a. report, May 1, 1976-April 31, 1977, 2:54845 1000.2350- 
16) 

Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several poro 
ceramics and porous beryllium. Final rept 14 Jan 74-31 he 76, 
2:54859 (AD-A-038685) 

ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Characterization of the dynamic behavior of porous solids. 
Volume 4. Electron beam studies of porous beryllium and 
porous ceramics. Final report 14 Jan 74-31 Jan 76, 2:54827 (AD- 
A-038686) 

Gas release from surfaces under x ray impact: photodesorption, 
photocatalysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 

ALUMINIUM OXIDES/SEALS 
materials for nuclear thermionic converters, 2:54721 
(LA-6706-MS) 
ALUMINIUM OXIDES/SORPTIVE PROPERTIES 

Gas release from surfaces under x ray impact: photodesorption, 
photocatalysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 

AMCHITKA ISLAND AREA/ENVIRONMENT 
Amchitka radiobiologi 7 report, January 1976- 
December 1976, 2:55090 'O-269-31 
AMCHITKA ISLAND AREA/RADIATION MONITORING 
Amchitka radiobio = January 1976- 
5090 (NVO-269-31) 


December 1976, 2: 
AMDAHL "COMPUTERS/CO IMPARATIVE EVALUATIONS 
Com of the IBM 370/168 MODEL 3 with the Amdahl 
470V/6 and the IBM 370/195 using benchmarks, 2:55527 


(ANL-77-28) 


See AMOEBA 
AMMONIA/EXCITED STATES 
Theoretical studies of excited states of HsO and of core-excited 
NHs: ny nary yee omy pps net ype atl 
pry cnet, eng tions for the radiation chemistry 
AMMONIA/MONITO RING 
INITORING 
Instruction manual for a microwave ammonia monitor, 2:55048 
(UCID-17503) 
AMMONIUM CHLORIDES/BIOLOGICAL EFFECTS 
Ammonium chloride inhibits cell fusion induced by syn mutants of 
simplex virus 1, 2:55142 
AMMO) CHLORID) OVAL 
Characterization of Intermediate report. U i 
SYNTHOIL, 2:53648 48 (FE-20 2010-03) ventas 
AMOEBA/REPRODUCTIO 


wtmperatur rate of amoebae related to the cultivation 
IOUS STATE 


a 


Kagoshima prefecture, 2:54200 


timate ne 


2:53835 


Methoxyflurane: I. An overview. II. An abstracted li 
collection, 1947-1976, 2:55199 (ORNL/TIRC-77/2) 
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ANESTHETICS/TOXICITY 
Methoxyflurane: I. An overview. II. An abstracted literature 
ba a 1947-1976, 2:55199 (ORNL/TIRC-77/2) 
ANGIOGRAP 
See BIOMEDICAL RADIOGRAPHY 
CELLS 


See also TUMOR CELLS 

ANIMAL CELLS/CHOLINE 

Carbon-13 re oe ap dbtenageaas er cpene 

s MS O' ter ovary cells ifically enriched 
with [methyl-'*C]choline, 2:55115 ™ 

ANIMAL CELLS, ‘ATIONS 

Mutagenic mechanism of 5-bromodeoxyuridine in Chinese 

hamster cells, 2:55187 
FEEDS/PRODUCTION 
ruit cannery waste activated sludge as a cattle feed ingredient, 
2:54751 (PB-265357) 
ILE/ELECTRONEGATIVITY 
Acid-base properties of molecules in excited electronic states 
utilizing ion cyclotron resonance spectroscopy, 2:54907 
CORE PULSE REACTOR 
See ACPR REACTOR 
ANOPHELES 
See MOSQUITOES 
ANTHONOMUS GRANDIS 
See BOLL WEEVIL e 


CENE/RAMAN EFFECT 
Characteristics of stimulated light generation and stimulated 
Raman scattering in anthracene crystals, 2:54981 
ANTHRACENE/REDUCTION 
Chemistry of lignite liquefaction. Quarterly report, January-March 
1977, 2: "2253651 CF (FE- 31 1- 5) 
CENE/ yep EMISSION 
———— of stimulated light generation and stimulated 
Raman scattering in anthracene crystals, 2:54981 
ANTIBIOTICS/BIO ICAL EFFECTS 
Divalent cation ionophore A23187: a potent protein synthesis 
inhibitor, 2:55150 
ANTIMONY ALLOYS/ELECTRONIC STRUCTURE 
*°Nb nuclear magnetic resonance and relaxation in NbsSn, NbsAl, 
and NbsSb, 2:54816 
iO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
v- and v-bar-induced neutral-current processes and SU(2)xU(1) 
gauge models of quarks, 2:55277 
ANTIREFLECTION COATINGS/RESEARCH PROGRAMS 
Exploratory development of fusion cast calcium fluoride for 1.06 
micrometer pulsed laser optics. Progress report, December 25, 
1976-March 25, 1977, 2:55501 (COO-4029-3) 
APARTMENT BUILDINGS/GEOTHERMAL SPACE HEATING 
keen energy: residential space heating, 2:54193 (ERDA-tr- 
APPLIANCES/ENERGY CONSUMPTION 
Energy efficiency pro ~- pt for appliances, 2:54734 (PB-265717) 
eee EFFICIENCY 
a efficiency program for appliances, 2:54734 (PB-265717) 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Development of biological indices for identifying and evaluating 
impacts of pollutants on freshwater ecosystems. Ann 
progress report, June 1, 1976-June 1, 197, 2:55101 (ORO-4939- 
4 


AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
PLANKTON 
AQUATIC ORGANISMS/ENTRAINMENT 
Integrated approach to assess and resolve the environmental 
£ oblems associated with power plant cooling systems, 2:54220 
AQUATIC ORGANISMS/IMPINGEMENT 
Integrated approach to assess and resolve the environmental 
problems associated with power plant cooling systems, 2:54220 
ARGON/ATOM-MO COLLISIONS 
Collisional mixing of the lowest bound molecular states in xenon 
and argon, 2:54905 
ARGON IOTOELECTRON SPECTROSCOPY 
= *) i and sodium anodes in photoelectron spectroscopy, 
ARMS/ARTIFICIAL ORGANS 
organs and transplantation, 2:55146 


L 
CONDENSED AROMATICS 
MESITYLENE 
AROMATICS/CHEMICAL COMPOSITION 
Composition of aromatic hydrocarbons in medium-viscosity 
lubricating oil from ust’-balyk crude, 2:53902 


AUDITORY ORGANS/ARTIFICIAL ORGANS 


AROMATICS/PHYSICAL PROPERTIES 
Composition of aromatic hydrocarbons in medium 
lubricating oil from —o crude, 2:53902 
ARSENIC/X-RAY FLUO ANALYSIS 
Control of ash in oe (GFERC/QTR-77/2) 
ARSENIC COMPO / OXIDATION 
Oxidation of arsenite to arsenate by Alcaligenes faecalis, 2:55141 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTIFICIAL ORGANS 
See also MECHANICAL KIDNEY 
ARTIFICIAL ORGANS/RESEARCH 
Artificial organs and transplantation, 2:55146 
ASCARIS 
See NEMATODES 
ASH SEPARATORS 
See INERTIAL SEPARATORS 


HES 
See also FLY ASH 
ASHES/CHEMICAL ANALYSIS 
Error in err pee of ash fre oe of coal by ra (relay 253086 “7 oa 
ray transmission and x-ra’ scattering 
Inorganic of illinois agglomerating coals (19 refs), 
2:53668 (CONF): 750 139.) 
ASHES/CHEMICAL CO) ON 
—— of ne fouling, : pt a warn 4 abt 
xperimental program for the development of peat yore 
— report No. 2. Thermobalance studies, 2:53623 (FE-2469- 
1 


ASHES/MELTING 
Slag — in coal-fired boiler furnaces: some novel approaches, 
2:53818 


ASHES/QUANTITATIVE CHEMICAL ANALYSIS 
Oxygen in coal ash: a simplified approach to the analysis of ash 
and mineral matter in coal (16 refs), 2:53695 
ASHES/REMOVAL 
Characterization of coal liquids. Intermediate report. Upgrading 
SYNTHOIL, 2:53648 -2010-03) 
OCYTOMAS 


See NEOPLASMS 
ASTRONAUTS/RADIATION DOSES 
Nuclear emulsion measurements of the dose contribution from 
tissue disintegration stars on the apollo-soyuz mission. T: i 
report No. 2, Jul ae 77, 2:55156 (AD-A-038872) 
ATC DEVICES/ELECTRON DENSITY 
Experiments on the ATC tokamak, 2:55380 
ATC DEVICES/SYNCHROTRON RADIATION 
Observations of synchrotron radiation from the University of 
Maryland magnetic mirror experiment and from the ATC 
tokamak, 2:55398 
ATLANTIC-1 REACTOR/CONSTRUCTION 
Manufacture of floating nuclear power plants, 2:54311 
ATOM COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/INFORMATION CENTERS 
Controlled fusion atomic data center, 2:55255 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/INELASTIC SCATTERING 
Interference effects in rotational state distributions: Propensity and 
inverse propensity, 2:55256 
ATOM-MOLECULE COLLISIONS/REACTION KINETICS 
Interference effects in rotational state distributions: Propensity and 
inverse propensity, 2:55256 
ATOMS/E ‘GY LOSSES 
Energy losses by slow ions and atoms to electronic excitation in 
solids, 2:55329 
ATOMS/ENERGY-LEVEL TRANSITIONS 
i es in two-photon transition, 2:55258 (CONF- 
770645-1 
ATOMS/PHOTOIONIZATION 
Selective single atom detection in a 10'® atom background, 2:55241 
(CONF-770713-1) 
ATWS 
(Anticipated transients without scram.) 
“RADIATION DOSES 


ATWS 
Probability of violating safety standards due to ATWS 
occurrences, 2:5461 
AUDITORY ORGANS/ ARTIFICIAL ORGANS 
Artificial organs and transplantation, 2:55146 





AURORAL ELECTROJETS 


AURORAL ELECTROJETS 
See ELECTROJETS 
AUSTRALIA/COAL MINES 
Five og of See experience with 950-volt continuous 
miners, 2: 
AUSTRALIA/COAL PREPARATION 


nad apes my oy ory ar smal 2:53938 
AERODYNAMICS 
erodynamic forces on motor vehicles (citations from the NTIS 
Data Base). for 1964-Mar 77 (42 citations), 2:54760 
PR as nt ws 339) 
erodynamic forces on motor vehicles (citations from the 
“eee Data Base). for 1970-Mar 77 (83 
——. 2:54761 (NTIS/PS-77/0340) 
AUTOMOBILES/BIBLIOGRAPHIES 
Aerodynamic forces on motor vehicles (citations 
Data Base). 


from the NTIS 
for 1964-Mar 77 (42 citations), 2:54760 


(NTIS/PS-77/0339) 
Aerodynamic forces on motor vehicles (citations from the 
ag 1970-Mar 77 (83 


Engineering Index Data Base). 

citations), 2:54761 (NTIS/PS-77/0. 
AUTOMOBILES/USES 

Attitudinal travel demand model for non-work trips of 


een constrained a of a population, 2:54739 
AVIATIO /STORAGE 
Gas-freeing aviation fuel storage tanks, 2:53927 


B-1235 RESONANCES/DECAY 
Consequences of the Okun-Zakharov-Pontecorvo model of CP 
Lonconservation, 2:55296 (UH-511-233-77) 
BARIUM SULFATES/DECOMPOSITION 
Kinetics and thermodynamics of decomposition of barium 
sulphate, 2:54898 
BARYON eat ag SPECTRA 


Broken rae 8 resonances, 2:55297 
BARYON AN WIDTHS 

Broken SU(4) symmetry sad the aitaven resonances, 2:55297 
BARYONS 

See also BARYON RESONANCES 

BARYONS/MASS DIFFERENCE 
Hadron and quark mass differences, 2:55274 
TTERIES 


BA (6) 
See ELECTRIC BATTERIES 
Se eee EFFECTS 
Boy Ry = of naphtha over Indian bauxite, 2:53889 


eae ae Ae inside an accelerator.) 
BEAM ba get- -< a 


Constant radius un ageree speteenies 
“ oi rae 2:55023 ADAGE) 


(Hole through a reactor for the passage of a beam of radiation for 
riments outside the reactor.) 
B HOLES/NEUTRON REFLECTORS 


pee n= Leen — laminated mirrors, 2:54555 
BEAM ON /MEETINGS 


—S on the conference held at Grenoble (France) 28 June - 2 
uly 1976, 2:55362 (CEA-CONF-3733) 
BEAM-PLASMA SYSTEMS/ELECTRON 


BEAMS 
Ion heating and beam een igh-current 
electron beam with a ic mirror, 2:55373 
BEAM-PLASMA SY IUENCY HEATING 


a strong nonneutral 


i igh-current 
ic mirror, 2:55373 
in the interaction of -current 


ina aoa mais io +55373 


io 
and beta limit in the belt-pinch experiment 


EOTENG, 255371" 2:55371 
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BELT PINCH/MATHEMATICAL MODELS 
= transition from belt pinch to doublet, 2:55476 (IPP-6/ 


147) 
BELT PINCH/PLASMA CONFINEMENT 
= a 7 t and beta limit in the belt-pinch experiment 
BENZALDEHYDE/ELECTRONEGATIVITY 
<n oe of molecules in excited mem ae 
utilizing ion cyclotron resonance spectroscopy, 2: 
BENZENE/ELECTRONEGATIVITY 
Acid-base properties of molecules in excited electronic states 
senna aaincamn resonance spectroscopy, 2:54907 
IOTOCHEMISTRY 


Laser photodissociation of benzene radical cations. Evidence for a 


= hoton invol ns lived intermediate, 2:54932 
ese RELAMATI 


-spin relaxation of benzene on silica gel surfaces, 2:54916 


PrANL Trane 1089 
BENZOPYRENE/BI CAL REACTION KINETICS 
Reaction of 7,8-dihydro-7, oo sec 1 er yrene-9, 10-oxide 
with DNA in relation to the a)pyrene-DNA products 
isolated from cells, 2:55201 
BENZOPYRENE/ECOLOGICAL CONCENTRATION 
Content of cancerogenic substances in flue gases when burning gas 
and fuel oil, 2:53905 
BENZOPYRENE/METABOLISM 
Nature of the product which results when 7,8-dihydro-7,8- 


drox a)pyrene is metabolised in vitro and bound to 
DNA. 2335200 


BENZOQUINONES/ELECTRONIC STRUCTURE 
ea m spectroscopy of carbonyls. 1,4-benzoquinones, 

BENZOQUINONES/PHOTOELECTRON SPECTROSCOPY 
Photoelectron spectroscopy of carbonyls. 1,4-benzoquinones, 


2:54889 
BERYLLIUM/CHEMICAL PROPERTIES 
Characterization of the dynamic behavior of porous solids. 
ee Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 
BERYLLIUM/FABRICATION 
Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 
BERYLLIUM/MECHANICAL PROPERTIES 
Characterization of the dynamic behavior of prare solids. 
Volume 7. Microstructural characterization of several poro’ 
ceramics and porous beryllium. Final rept 14 ian 74-31 Jan 76, 
2:54859 (AD-A-038685) 
BERYLLIUM/MICROSTRUCTURE 
Characterization of the dynamic behavior of porous solids. 
Volume 7. he Yr en te characterization of several porous 
ceramics and porous beryllium. Final repr 14 Jan 74-31 Jan 76, 
2:54859 (AD-A038685) 
BERYLLIUM/PHYSICAL PROPERTIES 
of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76, 
2:54859 (AD-A-038685) 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 


i porous beryllium and 
porous ceramics. Final report 14 Jan 74-31 Jan 76, 2:54827 (AD- 
A-038686) 
BERYLLIUM/REFLECTIVITY 
— efficiencies of x-ray mirrors 1-10 KeV, 2:55049 (UCID- 


17505) 
BERYLLIUM ALLOYS/FABRICATION 
Development of a production process for large cylinders from 
mixtures of spherical powders of high titanium alloys 
and beryllium. Final Il (Ti-6A1-6V-Sn), 
2:54772 (AD-A-038354 
YLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/ABSORPTION SPECTRA 
Mollwo-Ivey relation between peak color-center absorption 
energy and average oxygen ion spacing in several oxides of 
II and -III metals, 2:54847 
BERYLLIUM OXIDES/CRYSTAL STRUCTURE 
Mollwo-Ivey relation between peak color-center absorption 
energy and average oxygen ion spacing in several oxides of 
group-II and -III metals, 2:54847 
BETA SPECTRA 
Short-irradiation fission-product beta and total energy: 


calculations versus experiment, 2: 
BEZNAU-1 REACTOR/REACTOR CONTROL SYSTEMS 
Application of a feedback control system in Switzerland, 2:54335 
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BEZNAU-1 REACTOR/REACTOR OPERATION 
Application of a feedback control system in Switzerland, 2:54335 
BEZNAU-2 REACTOR/REACTOR CONTROL SYSTEMS 
Application of a feedback control system in Switzerland, 2:54335 
BEZNAU-2 REACTOR/REACTOR OPERATION 
Application of a feedback control system in Switzerland, 2:54335 
BIBLIS-A REACTOR/BLOWDOWN 
bags ee of * — model with containment blowdown 
BIBLI A REACTOR/REACTOR MAINTENANCE 
Designing for easy maintenance in Germany, 2:54308 
BIBLIS-B ey ignite MAINTENANCE 
Designing for easy maintenance in Germany, 2:54308 
BI-GAS PROCESS/ PILOT PLANTS 
Quarterly technical progress report, January-March 1977, 2:53622 
(FE-2240-67) 
BINARY STARS/GAS FLOW 
Mass transfer in semi-detached binaries (Matched asymptotic 
expansions), 2:55208 
BINARY STARS/POLARIZATION 
Ellipsoidality effects and linear polarization in close x-ray binaries 
(Phase dependence of Stokes parameters and linear polarization 
for optical component), 2:55213 
BINARY STARS/STAR ACCRETION 
Mass transfer in semi-detached binaries (Matched asymptotic 
expansions), 2:55208 
BINARY-FLUID SYSTEMS/COMPUTER CODES 
Analysis of direct contact binary cycles for geothermal power 
generation (program DIRGEO), 2:54168 (IDO/1549-5) 
BINARY-FLUID SYSTEMS/CONDENSERS 
— aon condensers: a literature survey, 2:54175 (IDO/ 
1523-3) 
BINARY-FLUID SYSTEMS/COST 
Resource utilization efficiency improvement of geothermal binary 
cycles, phase II. Semiannual report, June 15, 1976-December 15, 
1976, 2:54170 (ORO-4944-5) 
BINARY-FLUID SYSTEMS/FLOW MODELS 
Analysis of binary vapor turbines, 2:54177 (IDO/1549-7) 
BINARY-FLUID SYSTEMS/HEAT EXCHANGERS 
Heat transfer characteristics of a surface type direct contact boiler, 
2:54174 (IDO/1523-2) 
BINARY-FLUID SYSTEMS/OPTIMIZATION 
Resource utilization efficiency improvement of geothermal binary 
cycles, phase II. Semiannual report, June 15, 1976-December 15, 
1976, 2: 54170 (ORO-4944-5) 
Thermodynamic and cost optimization using program GEOTHM, 
2:54169 (LBL-6303) 
BINARY-FLUID SYSTEMS/SIMULATION 
Resource utilization efficiency improvement of geothermal binary 
cycles, phase II. Semiannual report, June 15, 1976-December 15, 
1976, 2:54170 (ORO-4944-5) 
BINARY-FLUID SYSTEMS/WORKING FLUIDS 
Solubility of selected secondary fluids for use in direct contact 
eothermal power cycles, 2:54176 (IDO/1549-6) 
BIOCHEMICAL OXYGEN DEMAND/TEMPERA 


Temperature effects on BOD stoichiometry and oxygen uptake 
rate, 2:55168 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 
FOOD 
TISSUES 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
Trace elements 75. Seminar proceedings, 2:54874 (INIS-mf-3590) 
BIOLOGICAL MATERIALS/EMISSION SPECTROSCOPY 
New optical multichannel microspectrofluorometer, 2:55052 
BIOLOGICAL MATERIALS/FLUORESCENCE 
SPECTROSCOPY 
New optical multichannel micros 
BIO: ICAL WASTES/WASTE 
Fruit cannery waste activated sludge as a cattle feed ingredient, 
2:54751 (PB-265357) 
BIOLOGICAL WASTES/WATER REMOVAL 
ruit cannery waste activated sludge as a cattle feed ingredient, 
2:54751 (PB-265357) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
BIOMASS/EXPLOITATION 
= properties for the optimal use of a natural resource, 
2:54668 


BIOMEDICAL RADIOGRAP 
See also DIAGNOSTIC TECHNIQUES 
agents and techniques. Volume 2. 1974-April 
1977 (a bibli hy with abstracts). Report for 1974-Apr 77, 
2:55129 (NTI 77/0370) 


trofluorometer, 2:55052 
OCESSING 


BIPHENYL/CHEMICAL REACTION KINETICS 
Kinetics of geminate-ion recombination by electron tunnelling (y 
radiation), 2:54937 
BIPHENYL/L' 
Kinetics of geminate-ion recombination by electron tunnelling (y 
radiation), 2:54937 
BISMUTH ALLOYS/CRYSTAL STRUCTURE 
Structure and superconducting properties of some lamellar 
eutectic alloys, 2:54792 
BISMUTH ALLOYS/SUPERCONDUCTIVITY 
Structure and superconducting properties of some lamellar 
eutectic alloys, 2:54792 
ITUMENS 


B 
See also COAL TAR 
BITUMENS/CHEMICAL ANALYSIS 
Investigations on romashkino Asphaltic bitumen. II. Study of 
oy fractions using inverse gas-liquid chromatography, 
BITUMENS/CRACKING 
ae approach to in situ oil recovery from tar sands, 
BITUMENS/FRACTIONATION 
Investigations on Romashkino asphaltic bitumen--1. use of ion- 
exchange and adsorption chromatography for the separation of 
maltenes, 2:53991 
BITUMENS/QUANTITATIVE CHEMICAL ANALYSIS 
Investigations on Romashkino asphaltic bitumen--1. use of ion- 
exchange and adsorption chromatography for the separation of 
maltenes, 2:53991 
BITUMENS 
= approach to in situ oil recovery from tar sands, 


BITUMINOUS COAL/AGGLOMERATION 
Control of agglomeration in coal hydrogasification (5 refs), 
2:53612 (CONF-7505139-) 
Effects of oxidation on the i REE 
coals (6 refs), 2:53667 (CONF-7505139-) 
BITUMINOUS COAL/CHEMICAL COMPOSITIO! 
Inorganic geochemistry of Illinois agglomerating wend (19 refs), 
2:53668 (CONF-7505139-) 
BITUMINOUS COAL/CHEMICAL REACTION KINETICS 
Effects of oxidation on the chemical structure and properties of 
coals (6 refs), 2:53667 (CONF-7505139-) 
BITUMINOUS COAL/DISSOLUTION 
Gasification of coals treated with non-aqueous solvents--1. 
ammonia treatment of a bituminous coal (6 refs), 2:53641 
BITUMINOUS COAL/GEOCHEMISTRY 
Inorganic geochemistry of Illinois agglomerating coals (19 refs), 
2:53668 (CONF-7505139-) 
BITUMINOUS COAL/MECHANICAL PROPERTIES 
an properties of the Pittsburgh coal at elevated 
emperatures, 2:53686 
BITUMINOUS COAL/OXIDATION 
Effects of oxidation on the chemical structure 
coals (6 refs), 2:53667 (CONF-7505139-) 
BITUMINOUS COAL/POROSITY 
Porosity and internal surface area of Illinois agglomerating coals 
(10 refs), 2:53670 (CONF-7505139-) 
BITUMINOUS COAL/SEPARATION PROCESSES 
Gasification of coals treated with non-aqueous solvents--1. li 
ammonia treatment of a bituminous coal (6 refs), 2:53641 
BITUMINOUS COAL/SOLUBILITY 
Porosity and internal surface area of Illinois agglomerating coals 
(10 refs), 2:53670 (CONF-7505139-) 
BITUMINOUS COAL/STRUCTURAL MODELS 
Mechanical properties of the Pittsburgh coal at elevated 
tem tures, 2:53686 
BITUMINOUS COAL/SURFACE PROPERTIES 
Porosity and internal surface area of Illinois agglomerating coals 
(10 refs), 2:53670 (CONF-7505139-) 
BITUMINOUS COAL/TESTING 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures, 2:53686 
BLACK HOLES/ENTROPY 
Possibility of a cold — singularity in the spectrum of 
primordial black holes, 2:55233 
BLACK HOLES/EVAPORATION 
Possibility of a cold ical singularity in the spectrum of 
primordial black holes, a = 5 - ee 
BLACK SHALES/IN-SITU 
si me = results from Antrim shale. 


report, 2:53961 C/TPR-77/1) 
BLACK SHALES PETRO 


ae <aedemua tena tities nee ekg 
CGTC No. 20403 and CGSC No. 11940 wells, 

Jackson Counties, West Virginia, 2:53934 (MERC/CR.17/6) 
LANKETS (BREEDING) 
See BREEDING BLANKETS 


and properties of 





IDS 
of recirculation and the measurement of cardiac 


mst “Genes 55128 


Somos Fond ot liquid-vapor mixtures from vessels, 


digital program to evaluate pool 
axial rod and coolant heatup, 2:54571 (CE 


TIO 
— at West ene No. 5 Colliery, 2:53834 


See BIOCHEMICAL OXYGEN DEMAND 


high-sulfur-content fuel oil within a 
wide range of loads inthe furnace ofa TOMP:14 bile, 
= CORROSION ah emg on “ee 

aggressiveness of flue gases of supercri pressure 
boilers sulfurous oil fuel, 2: 53931 
BOILERS CONSERVATION 
“Eoeeetisdeies ecteetin ties eee A manual for 


‘gy conservation in generating power 
tS Final al report 2:54741 (PB-265713) 


Corrosion aggressiveness of flue gases of supercritical pressure 
boilers b  spccaeaaiaaes 2:53931 
BOILERS/FO! 
Control of ash fouling, 2:53814 (GFERC/QTR-77/2) 
Quarterly technical — report, January-March 1977, 2:53653 
(GFERC/QTR- /2) 
pap eter lag mh ae coe ek ulverized fuel coals 
wet formation in furnaces: p! 
ia conte on yt. 2, te on 2:53678 (FE-2316-1) 
BOILERS/THERMAL 
ae ae improving ing the eff efficiency of boilers. A manual for 


energy conservation in steam ting power 
pene | tn aty 2:54741 (PB-265713) 
BOILING WA REACTORS 


See BWR TYPE REACTORS 
BOLL WEEVIL/MATING 
frequency of normal vs sterile male boll weevils in the 


values and ei of the Hilbert operator, 2:55358 
RT EQUATION 
See BOLTZMANN EQUA i 
rnp! ee 
irradiation marrow transplantation (Effectiveness 
for pon dover of leukemia), 2:55160 
BONE TISSUES/PATHOLOGICAL CHANGES ; 
Model for the induction of bone cancer by ***Ra (In man), 2:55165 
(CONF-760992-17) ¥ 
Radioactive technetium phosphate bone | 
assessment and follow-up study of primary 
of the breast (%/ m/Tc tracer que), 255135 
IREHO IN-NEUTRON 


my a dev: its in coal hysics (4 refs), 2:53723 
ON EQUATION. 
aoe ee BOLTZ. BOLTZMANN Ua TION 
IRN-OPPENHEIMER APPRO: APPROXIMATION/CORRECTIONS | 
Wave equation of a nonlinear triatomic molecule and the 
(ON/ BIBLIOGRAPHIES “PProximation, 2:95259 
BORON/BIBLIOG 
Boron ography with Volume 1. 1972-1975 (a 
). Report for 1972-75, 2:54852 


y170363) 
ince’ with abstract Volume 2. me 1977 (a 


gee ). Report for 1976-May 77, 2:54853 


BORON/CHEMICAL’ CTIONS 
— of uranium oxysulfide with some nonmetals and metals, 


2:54028 
BORON/ELASTICITY | 
Thermoelastic properties 


in preoperative 


idirectional fil 
a Looms 


BORON 


Final report, 2: sag} (AD-AOS8838) as 
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BORON COMPOUNDS/BIBLIOGRAPHIES 
ous or wee tee . ma ity — 
i — Report for 
(NTI 4170363) 


Boron reinforced composites. Volume 2. 1976-May, 1977 (a 
bibli composi. Report for 1976-May 77, 2:54853 


sores TE PROBLEMS/MATHEMATICAL 
OPERATORS 


In by exponential integrals, 2:55354 
BRAYTON CYCLE CYCLE EFFICIENCY 


ternal forced convection to mixtures of inert gases, 2:54727 
BRAYTON CYCLE/HEAT SINKS 
Use BRAYTON CYCLE natural gas as heat sink tg a E 2:54726 
Inspection of two Bra: rotating units after extensive endurance 
esting 354725 (N- 17563) 
a CYCLE POWER 'YSTEMS/PERFORMANCE 
ieee of two Bra 
2:54728 yri7sey 
See CIRCUIT BREAKERS 
JREASTS 
See MAMMARY GLANDS 


BREEDER REACTORS 
See also FBR TYPE REACTORS 


tating units after extensive endurance 


= ing ratio and doubling ae 
ucational aspects of breeding parameters, 2: 

Expression for the compound system doubling time which 
explicitly includes the ——— to equilibrium, 2:54415 
perry comparison of various fuel growth rate descriptions, 

BREEDER REACTORS/THERMAL INSULATION 

New insulations for breeders tested, 2:54418 

BREEDING BLANKETS/CHEMI PROPERTIES 

Fundamentals of fusion reactor blanket chemistry, 1. Summary, 
2:55464 (JAERI-M-6684) 

Some Oe ee eee materials for fusion 
reactors, 2:55467 (KURRI-TR-140) 

BREEDING BLANKETS/DESIGN 
— — of fusion reactors and 7 
tronics experiment to the design, 2:55465 GAERI M6126 

Seosien studies of blanket for a power-generating laser 

fusion hybrid reactor, 2:554 
BREEDING BLANKETS/FLUID FLOW 
Flow split measurements in an LMFBR radial blanket assembly, 


testing: calibration tests, 2:54350 


studies for the University of Wisconsin 
laser fusion reactor blanket 2:55469 
BREEDING BLANKETS/PERMEABILITY 
by in a thermal blanket of a fusion reactor, 2:55495 (HMI-B- 
BREEDING BLANKETS/PHOTONS 
Neutronics and photonics studies for the University of Wisconsin 
laser fusion reactor blanket, 2:55469 
BREEDING BLANKETS/PHYSICAL RADIATION EFFECTS 
Neutronics and photonics studies for the University of Wisconsin 
laser fusion reactor blanket, 2:55469 
BREEDING BLANKETS/RADIATION HEATING 
ee ne oo eee 
laser fusion reactor blanket, 2:55469 
BREEDING RATIO 
Definitions of Seay cate and Goetiling time, 2:54411 


Freeways, automatic vehicle identification, and effects of 
—* Transportation research record, 2:54738 (PB- 


RROSIVE EFFECTS 
Corrosivi yl ger ending 
a 6, 2:54823 (O! 5863) 
IRINES/TWO-PHASE FLO 


B 
C ion of «he ia in high-sali , 1 
fluids, 2:54184 (UC 79643) ” 
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NE a | pile mc apeee et tat a 
Propellanes. 4 olefins via acetolysis, 2: 
BROMODEOXYURID _ 

See BUDR 
BROWN COAL/POROSITY 


a of porous structures in activated brown-coal chars 
——, , and H2O (6 refs), 2:53688 
BSF 


See BSR- 7 REACTOR 
— Shichiing Pectin nae edpween, 2 
hielding F: juarter! rt, , August, and 
tember of 1976, 2: "5.4519 (ORNL/TM- 3529) i 
BSR-2 CTOR/REACTOR OPERATION 
Bulk Shielding Facility bey! report, July, August, and 
wee of 1976, 2:54519 (ORNL/TM-5929) 
(Bromodeoxyuridine.) 
BUDR/BIOLOGICAL EFFECTS 
Mutagenic mechanism of 5-bromodeoxyuridine in Chinese 
hamster cells, 2:55187 
BUILDINGS 
See also APARTMENT BUILDINGS 
GREENHOUSES 
HOUSES 
SCHOOL BUILDINGS 
BUILDINGS/ENERGY CONSERVATION 
Identifying retrofit a for buildings, 2:54730 (PB-265491) 
BUILDINGS RR fi fe ahi oe 2:54730 (PB-265491) 
en’ — it yyor or in - 
BUILDINGS/SO ITIONING 
Control system Ak ae is — some, 2:54126 (LBL-4436) 
BUILDINGS/SOLAR SPACE ng and 
Control system for solar heating and lita 2:54126 (LBL-4436) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 


See BSR-2 REACTOR 
JUNKER OILS 
See RESIDUAL FUELS 


See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
MHD power generation (Viking series) with hydrocarbon fuels. 
Final technical rt 7 Apr-15 Au = 2:54715 (AD-A-038599) 
BURNUP/COMP CALCULATI 
Burnup calculation code for er Teel lattices, BUNDLE, 


2:54460 
BURNUP/MEASURING METHODS 
Determination of the burn up and differentiation of the fission 
yields of uranium-thorium-fuels, 2:54499 (SGAE-2425) 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BUSES/USES 
Attitudinal travel demand model for non-work trips of 


neously constrained segments of a population, 2:54739 
BUTADIENE, PHOTO: ELECTRON SPECTR PY 


Study of satellite structure gee in the se ab spectra of 
us alkenes, 2:54925 
B /PHOTOELECTRON SPECTROSCOPY 
Study of satellite structure found in the photoelectron spectra of 
us alkenes, 2:54925 


See BUTENES 
BWR TYPE REACTORS 
See also HUMBOLDT BAY REACTOR 
MONTICELLO REACTOR 
TSURUGA REACTOR 
BWR TYPE REACTORS/BLOWDOWN 
Maximum discharge a liquid-vapor mixtures from vessels, 
2:54587 (NEDO-2105. 
BWR TYPE REACTORS, CONTAINMENT SY: SYSTEMS 
Mark II Pressure Suppression Test Program, Phase II and III 
tests, 2:54586 (NEDO- 13468 
BWR TYPE REACTORS/CONTROL ROD DRIVES 
Recent trends of control and instrumentation system engineering 
for BWR a plant, 2:54508 
BWR TYPE REA 
Safety evaluation guide on the emergency core cooling systems of 
t water power pa days 2:54596 
BWR IRS/ELECTRIC CABLES 
Qualifications ope ae AE cables for nuclear power generating 
stations, 2:54289 


CADMIUM SULFIDE SOLAR CELLS/CRYSTAL 


BWR TYPE REACTORS/FUEL ASSEMBLIES 
CASMO: a fast transport theory assembly depletion code for 
LWR analysis, 2:54297 
BWR TYPE REACTORS/FUEL CYCLE 
ENDF/B-V eigenvalue meg “ad UO: and mixed-oxide 
critical lattice 
Implications of plutonium wo Foe strategies on the transition 
a > economy to a breeder economy, 2:54286 (BNWL- 
A-601 
BWR TYPE pemotetapte ci a ELEMENTS 
Gap conductance in reactor fuel — 2:54296 
BWR TYPE REACTORS/FUEL RO) 
BWR multirod critical power saeedamiiy tests at different 
facilities, 2:54295 
GAPCON-3: a computer code to analyze the path-dependent 
thermal and mechanical ‘ormance of nuclear fuel rods, 
2:54285 (BNWL-SA-5962) 
BWR TYPE REACTORS/IN CORE INSTRUMENTS 
Recent trends of control and instrumentation system engineering 
for BWR nuclear power plant, 2:54508 
BWR TYPE REACTORS/LOSS OF COOLANT 
Condensing heat transfer following a LOCA, 2:54628 
Core thermal model: COBRA-IV development and applications, 
2:54570 (BNWL-2212) 
Light-water-reactor safety research program. Quarterly 
report, October-December 1976, z: 54568 (ANL-77-10) 
Progress of studies on the loss of coolant accident in LWPR in 
Japan. Centering around ROSA project, 2:54602 
BWR TYPE REACTORS/MEL /MELTDOWN 
Impulse-initiated gas release: a possible trigger for vapor 
explosions, 2:54610 
— interaction of molten LWR core materials with water, 
2:5 
= bh | emer TORS/PERFORMANCE . aie 
evelopment of light water wer reactor in Japan, 2: 
BWR TYPE REACTORS/PLANNING 
Py of light water t 
BWR TY RS/PLUTO 
Im Hitec oft plutonium ecient strategies on the transition 
Tom a LWR economy to a breeder economy, 2:54286 (BNWL- 


SA-6017) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Void fraction and incipient point of boiling during the subcooled 
nucleate flow boiling of water, 2:54307 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Recent trends of control and instrumentation system engineering 
for BWR nuclear power plant, 2:54508 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Oxygen ae ey and control in BWR plants, 2:54293 
Water chemistry characterizations of the boiling water reactor, 
2:54294 
= TYPE at pouee outer eu aa a 
uppression of power output 
BWR TYPE REACT ORS/REACTO R KINETICS 
Analysis of BNL 1% **U meee ineen experiments with ENDF/ 
B-IV data, 2:54461 
Lattice physics methods verification, 2:54287 (NEDO-20939A) 
Sensitivity of light-water reactor parameters to uncertainties in 
thermal nuclear data, 2:54471 
Sensitivity anal = of TRX-2 lattice parameters with emphasis on 
epithermal , U capture, 2: Peak 3 » oseies 
Suppression of power output = 
BWR TYPE REACTORS S/REACTO R MAINTEN 
—— outrage management at Commonwealth Edison, 
2:54292 


fc ads reactor in Japan, 2:54290 
RECYCLE 


Cc 


CADMIUM/ELECTRODEPOSITION 
Corrosion resistant coatings for uranium and uranium alloys 
(Review), 2:54824 (SA 76-8517) 
CADMIUM/FOAM SEPARATION 
Removal of cadmium ion from aqueous solution, 2:55087 
CADMIUM ALLOYS/MICR UCTURE 
Modification of fibrous morphology in the Cd-CuCds and Mg- 
MgpSi eutectics by ternary additions, 2:54789 
Self-consistent theory of ge lamellar solidification in 
binary eutectic systems, 2:54 
—— perfection of Giscctionally solidified lamellar eutectics, 
2:54 


CADMIUM SULFIDE SOLAR CELLS/CRYSTAL STRUCTURE 
Structural effects in chemically sprayed CdS/Cu/sub x/S 
photovoltaic cells, 2:54107 76-0737) 





CADMIUM SULFIDE SOLAR CELLS/FABRICATION 


CADMIUM SULFIDE SOLAR sprayed Cas/Cu/sub 05 
os gators arg inc CdS/Cu/sub x/S 
pale ome 2 2: nd RAND 76.0737) 


it 
= report, ye Pier oI At 
co Ne pe onememe ae 
by powder techniques. 


of boron carbide 
(AD-A-038838) 
CALCIUM (ONS/BIOLOGICAL EFFECTS 

‘Cleavage’ and cortical granule breakdown in Rana pi 


Pe te Sep ee 


relaxation and mobility in hydrous melts, 2:54910 
See also LONG VALLEY 


isolation at 10.6 
30. 1977, 2:54860 


pany 
rang Phase I in the city of = 
(PB-265376) 
ele ye nap tone 


eS on electricity demand. 


cal Scns ne 


tpt Se 


Environmental considerations study to accompany the westside 
Sacre lan. Phase I in the city of Long 
ALIFOR California, 2 ibis 
a codes on university 
urce data, 2:54677 (TID- 


Enthalpy measurement of coal-derived liquids. Quarterly technical 
ae January-March 1977, 2 53677 (FE-2035-7) 
telenients ior measurement of in-core nuclear heating rates, 
2:54517 (CONF. 77061 1-3) 
er tary at IG 


TESTIN 
lor measurement of in-core nuclear heating rates, 
a (CONF. T 10611. 3) 
A 


See also ALBERTA 
CANADA/COAL PREPARATION 
Canada processes coal to satisfy a demanding market, 2:53824 
CANADA/FISHING INDUSTRY 
a - creed for offshore hydrocarbon development, 
See nie ay ang 
vironmental research program for in the Canadian 
Beaufort Sea, 2:53910 —— 
CANADA/NATURAL GAS DEPOSITS 
a Sesame for offshore hydrocarbon development, 
Petroleum and natural gas (; Canadian Production And 
Economics), 2:53908 . 
CANADA/NATURAL GAS INDUSTRY 
Production And 


technology for offshore hydrocarbon development, 
gas (; Canadian Production And 


Petroleum and natural 
Economics), 2: 53008" 
A/PETRO 


INDUSTRY 
Petroleum and natural gas (; Canadian Production And 
Economics), 2:53908 


ELEMENT CLUSTERS 

with reduced void effect, 2:54337 
Opening ising personnel and equipmen oo ll On' 
t at Ontario 
Hydro, 2:54336 
CANDU TYPE me ate et eat 
personnel t at Ontario 
a equipment performance 
CANDU TYPE REACTORS/REACTOR MAINTENANCE 
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eat EQUATION: 
/FFERENTIAL 


CAPILLARY FLOW 
i — correlations for uniformly wetted porous 


EQUA TIONS 


E 
See _ 
See also GRAPHITE 
CARBON/ELASTICITY 
properties of unidirectional filamentary composites 
oe Senne Sa C, and 
filament -resin npoute smmaeiaey 2:54855 (AD-A-038080) 
CARBON 1 I 
Radiopharmaceuticals. 16. eneties dopamine analogs. 
Synthesis and radiolabeling of 6-iododopamine and tissue 
distribution studies in animals, 2:54943 
CARBON 12 TARGET/NEUTRON REACTIONS 
eg for the German nuclear data library KEDAK-3. Part 
Non-fissile materials, = 55313 (EURFNR-1419) 
CARBON 14/ABSORPTION 
Development of the FASTER process for removing krypton-85, 
carbon-14, and other contaminants from the off-gas of fuel 
lants, 2:54056 (CONF-760822-P2) 
IN —- ONS/CASTING RE ae 
ion of eutectic su loys by ba 
CARBON DIOXIDE’ IRPTION 
Gas release from surfaces under x ray impact: photodesorption, 
photocatalysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
HTFFR kinetics studies of Al + Coz yields of A10 + CO from 
300 to 1800°K, a non-arrhenius reaction. Technical report, 
2:54894 (AD-A-039001) 
CARBON DIOXIDE/DESORPTION 
Gas release from surfaces under x ray impact: photodesorption, 
photocatalysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Quarterly an progress report, January-March 1977, 2:53622 


(FE- 
CARBON DIOXIDE LASERS/CONTROL SYSTEMS 
Microcomputer-based area control system, 2:55504 (LA-UR-76- 
2670) 
CARBON DIOXIDE LASERS/EXCITATION 


aa 1-kJ electron-beam-pum; CO, laser, 2:54979 
Cc IN DIOXIDE LASERS/G. 


Influence of inhomogeneities of the flow parameters on the 
characteristics of active media of CO2 and N2O gasdynamic 
lasers, 2:54987 

CARBON DIOXIDE LASERS/GAS FLOW 

Influence of inhomogeneities of the flow parameters on the 
characteristics of active media of CO. and N2O gasdynamic 
lasers, 2:54987 

CARBON DIOXIDE LASERS/PERFORMANCE 
CO:-air laser with high pulse rate, 2:54977 
ea CO, laser with a non-self-sustaining discharge, 


CARBON DIOXIDE eS en 
Photoionizstion in ulse CO, laser, 2:54989 
CARBON ABRICATION 
Londibaiipanten fiber com rae 2:54841 (Y/DA-6925) 
‘CAL PROPERTIES 


compete. 2:54841 (Y/DA-6925) 
YNAMIC PROPERTIES 
carbon fiber composites, 2:54841 (Y/DA-6925) 
CARBON METERS/ PERFORMANCE 
Continuous method of , the thermodynamic activity of 
carbon in sodium (LMFBR cooli rome 2:54361 
CARBON MONOXIDE/CHEMICAL ONS 
Process for making oil from bee 
(Patent; including sewage sludge and industrial slurries 
_ containing cellulose, starches, and related carbohydrates), 
CARBON MONOXIDE/HEALTH 


HAZARDS 
Combustion- indoor air pollution, 2:55067 (LBL-5918) 
CARBON MONOXIDE LASERS/ EMISSION IN SPECTRA 


ee ee 2:54980 
investigation of the emission characteristics of an 
aaah trolled CO laser, 2:54985 
CARBON <n ear age LASERS/POWER 
study of a fast-flow cw CO laser, 2:54980 
IN TETRA’ IRIDE/DISSOCIATION 
ee Sa rem decomposition at threshold, 


CARBONATES/CHEMICAL ANA ANALYSIS 
— Illinois agglomerating coals (19 refs 
2:53668 INF-7. 503199) ¢ . 
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CARBONYLS/CHEMICAL PROPERTIES 
nm of bis(fulvalene)dimolybdenum and 


909 
/PHOTOELECTRON SPECTROSCOPY 


—— spectroscopy of carbonyls. Biological molecules, 
CARBONYLS/PHYSICAL PROPERTIES 
Synthesis and a of bis(fulvalene)dimolybdenum and 
its monocarbonyl, 2: 
CARBONYLS, 
Synthesis and a m of bis(fulvalene)dimolybdenum and 


its monocarbonyl, 2 

eee A / CHEMICAL REACTIONS 
Ost ADA of hi od fuel. Final report 1 Jan-30 Nov 76, 
CARBOXYLIC ACIDS/EXTRACTION 
Formation of benzene polycarboxylic acids in the oxygen 

oxidation of solid by-products from coal-conversion processes 

ofa: in an alkaline medium (6 refs), 2:53665 
XYPEPTIDASE/METABOLISM 


Enzymes as reagents in — synthesis: enzyme-labile protection 


CARCINOMAS/DIAGNOSIS 


ey and thyroid carcinoma: legacy and controversy, 
CARCINOMAS/RADIOINDUCTION 
ae and thyroid carcinoma: legacy and controversy, 
CASEIN/CHEMICAL COMPOSITION 
Amino acid composition of casein isolated from the milks of 
different ies, 2:55118 
CATALYSTS/COMPARATIVE EVALUATIONS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
July-September 1976, 2:53649 (FE-2047-2) 
CATALYSTS/PERFORMANCE TESTING 
Quarterly A oe progress report, January-March 1977, 2:53622 


(FE-22: 
CATALYTIC CONVERTERS/CATALYSTS 
Catalytic composite for treating exhaust gases from an internal 
combustion ine (Patent), 2:54770 
CATALYTIC CO TERS/DESIGN 
Catalytic reactor for automobile (Patent), 2:54769 
CATHODES/COATINGS 
Evaluation of methods for increasing vacuum breakdown 
stren; 2:55012 (COO-4002-3) 
CATIONS/VIBRATIONAL STATES 
Far infrared study of cation motion in dry and solvated mono- and 
divalent zeolites x and y. Technical report, 2:54892 (AD-A- 
038665) 
CATTLE 
See also COWS 
CATTLE/ANIMAL FEEDS 
Fruit cannery waste activated sludge as a cattle feed ingredient, 
2:54751 (PB-265357) 
VITIES 


Analysis of the effect of orientation of a buried hemispherical 
excavation on the surrounding stress distribution, 2:55059 
(USGS-474-237)__. 

aoa litting ‘ (Co: f d 

tor splitting on vector processors (Comparison of actual an 
theoretical timings for Gauss elimination and cyclic reduction 
on STAR computer), 2:55541 (UCRL-79316) 

(ANIMAL) 


See 
aoe y art 2 54087 (COO-2982-15) 


ROLYS 
Process development sy on the enzymatic hydrolysis of 
cellulose, 2: pe 


CELLULOSE/PYROLYSIS 
Pa May 1977, 2:54087 ESS e-19) 
/MECHANICAL PROPERTIES 


Problem of the effect of phenols on the setting of portland cement 
1 -back mortars, 2:53851 
CIENCY 


Solar-heated-air receivers, 2:54115 
CENTRAL a semen ge py 9 FLUIDS 


Solar absorption properties of ture direct-absorbing 
heat transfer fluid, 2:54114 (SAI 56 D104) 
AL SEPARATORS 


See INERTIAL SEPARATORS 


CENTRIFUGE ENRICHMENT PLANTS/PUBLIC RELATIONS 
Ultracentrifuge in the Netherlands. Objections against the 
— of the ultracentrifuge enrichment ioe s at Almelo, 


CENTRIFUGES/PERFORMANCE 
Se eS ee 
51 
CERAMICS/MICROSTRUCTURE 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1976-April 31, 1977, 2:54845 (COO-2390- 


16) 
CERMETS/CLADDING 
Tungsten —— of W-UO; nuclear-rocket fuel subsections by 


vapor :54832 (ANL-7235) 
CERMETS S/BINTERING 


Advanced absorber materials, 2:54833 (ORNL-5270) 
CERMETS/THERMODYNAMIC PROPERTIES 

Advanced absorber materials, 2:54833 (ORNL-5270) 
CERMETS/VAPOR PLATING 

Tungsten cladding of W-UO: nuclear-rocket fuel subsections by 

vapor deposition, 2:54832 (ANL-7235) 
SS aa PROPERTIES ais 
for 


gram. Quarterly progress report f 

March 31 31, 1977, 2:53605 (ORNL-5282) 
ODYNAMIC aistuste eta 

Coal technology program. Quarterl: 


period — March 31, 1977, 2: 33608 ROstORNESE) 
CESIUM 129 


Use of radioactive cesium chloride for of malignant and 
benign pulmonary lesions (1*°Cs tracer cer tecnigue 2:55134 
CESIUM COMPOUNDS/INFRARED SPECTRA 
Infrared studies of one-dimensional conductors of the cation- 
a type: Mi.7s[Pt(CN)s]1.5H2O where M=K, Rb, or Cs, 
2:55262 
CHARCOAL/EFFICIENCY 
Effect of exposure times in the umidification of impregnated 
charcoals, 2:54049 (CONF-760822-P2) 
CHARCOAL/SORPTIVE PROPERTIES 
New charcoal impregnants for trapping methyl iodide I. Salts of 
the iodine oxyacids with iodide or iodine and 
hexamethylenetetraamine, 2: wages. ape eee ate, (AE 
Remarks on testing the reliability o 
exchanging charcoal-filters with respect to solvent tcadiapi, 
2:54041 (CONF-760822-P1) 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of cha: rticles in material media.) 
CHARGED-PARTICLE TRANSPORT/COMPUTER CODES 
SPHERE: a spherical- multimaterial electron/ 
Monte Carlo code, 2:55324 (SAND-77-0832 
CHARGED-PARTICLE TRANSPORT/ENERGY LOSSES 
Rate of energy loss by a charged particle moving in a plasma 
cylinder, 2:55411 
'GED-PARTICLE TRANSPORT THEORY 
Energy losses by slow ions and atoms to electronic excitation in 
solids, 2:55329 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also D RESONANCES 
CHARM PARTICLES/DECAY 
Cabbibbo-suppressed nonleptonis decays of charmed mesons, 
2:55279 
Consequences of the Okun-Zakharov-Pontecorvo model of CP 
nonconservation, 2:55296 (UH-511-233-77) 
Don. involving scalar Higgs particles (Branching ratio), 2:55286 
511-234- 
CHARM PARTICLES/EXOTIC RESONANCES 
Molecular charmonium and C-exotic mesons, 2:55273 
CHARMONIUM/P STATES 
Molecular charmonium and C-exotic mesons, 2:55273 
CHARS/CHEMICAL REACTION KINETICS 
Reactivity of heat-treated coals in h (24 refs), 2:53607 
CHARS/COMBUSTION PRO) 
Combustion of char from pyrolyzed wood waste, 2:54088 (PERC/ 
RI-77/9) 
CHARS/GASIFICATION 
: process design, 2:53621 (FE-2213-5) 
rous structures in activated brown-coal chars 
. , and H2O (6 refs), 2:53688 
EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Pollutant transformation and removal measurements at Metromex, 


2:55060 (BNWL-SA-6085 
CHEMICAL EFFL ‘ATION SCAVENGING 
measurements at Metromex, 


Pollutant transformation and 
cet eS and 
sa Ry? 


CAL 
New look at chemical explosive fracturing, 2:53870 





CHEMICAL EXPLOSIVES/SENSITIVITY 


CHEMICAL EXPLOSIVES/SENSITIVITY 
New technique for the shock initiation sensitivity of 
ives, 2:55054 (SAND-77-0416C) 
FEEDSTOCKS 
See also PETROCHEMICALS 


iON 
lication (1 ee 2:53638 


Link in the chain, 2:53928 
CHEMICAL INDUSTRY/BIBLIOGRAPHIES 
Bibliography of investment costs, a. and related 
economic information for the mineral i ies, January- 
December 1975. Information circular, 2: 94872 * (PB.265544) 
CHEMICAL INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, = related 
economic information for the mineral industries, January- 
December 1975. Information circular, 2:54872 (PB-265544) 
CHEMICAL LASERS/CAVITY RESONATORS 
en ee eo ee OE om 
eneous active medium, 2:54983 
CHEMICAT LASERS/FLOW MODELS 
Modeling of turbulent and reactions in chemical lasers. 
Final rt 1 Oct 74-30 Nov 76, 2:54971 (AD-A-039010) 
CHEMICAL LASERS/MATERIALS 
Study = Se a ee aan veueee > 
combustion ication, A 
CHEMICAL LASERS) RELAXATION 
Effect of the rotational relaxation ~o on the operation of a pulsed 
Hz +F2 chemical laser, 2:54974 
CHEMICAL REACTION KINETICS/DATA COMPILATION 
Reaction rate data. Number 58. Annual summary of progress in 
pee dng and 7T DNA reaction rate program, 2:54942 (AD-A- 
CHEMICAL REACTORS 
See also RETORTS 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
es —— of coal gasification reactors. Quarterly 
ewe y October 1, 1976-December aL. 1976 
cnt 2 53618 -1770-23) 


See say PHOTOCHEMIS TRY 
RADIOCHEMISTRY 
CHEMISTRY/MEETINGS 
173rd national meeting of the American Chemical Society. 
Abstracts of 2:54873 
APEAKE /FUNCTIONAL MODELS 
Hydraulic model of Bay, 2:55103 
CHESAPEAKE BAY IRAULICS 
Hydraulic model of Chesa Bay, 2:55103 
CHICKENS/FOOD PR IG 
Identification of major areas of energy utilization in the food 
now po ee industry, 2:54742 (PB-265764) 
CHINA/CO MINING 


be growth of the coal industry south of the Yangtze, 
CHINA/NUCLEAR EXPLOSIONS 
Tracking the debris cloud from a Chinese nuclear test, 2:55093 
(UCRL-52000-77-4) 
(8) 


INE 
See BENZOQUINONES 
\e) MAGNETIC RESONANCE 
Carbon-13 pe or resonance spectroscopy of 
cenit mein Chinese hamster ovary cells s; cally enriched 
methyl- AS a 2:55115 
TIVE CHEMICAL ANALYSIS 
OMetned of Dintadien of chromium content in organic 
chromium com 2:53882 
CHROMIUM 
See also ALLOY-A-286 
INCOLOY ALLOYS 
Pat mg" ALLOYS 
STAINLESS STEELS 
CHROMIUM ALLOYS/ANNEALING 
of directionally solidified Cotac-alloys in a transverse 
t (Co-17 Cr-10 Ni-TaC (wt%), 2:54837 
CHROM : ALLOYS/CASTING 
ion of eutectic su ys by EFG, 2:54779 
CHROMIUM as TION 
i po - ee cam of Cr-Cr2Os, AlsOs-ZrO2 (¥20s) 


Thanos’ te ac 
tow abtovs a CoCrNi- aligned eutectic, 2:54843 
CHROMIUM PROPERTIES 


Saeed eetandieaaiceal thes teintere io 
i ecnified ites, 2:54805 


gamma prime-delta 
783 
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CHROMIUM ALLOYS/OXIDATION 

ss behavior of some aligned eutectic and eutectoid alloys, 
CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 

Effect of alloy additions and solidification rate on structures and 

properties of cobalt base-TaC eutectics, 2:54788 
Resistance of a directionally solidified ‘gamma prime-delta 
eutectic alloy to recrystallization, 2:54783 

CHROMIUM ALLOYS/SOLIDIFICATION 


cone ne ro front solidified .z eae alloy, 2:54787 


Effect of thermal cyciing in a Mach 0.3 burner rig on properties 
and structure of directionally solidified y/y'-5 eutectic, 2:54784 
Structure and thermal cycling stability of a hafnium monocarbide 
= peeet directionally solidified cobalt-base eutectic alloy, 
CHROMIUM ISOTOPES/NEUTRON REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
CHROMIUM OXIDES/FABRICATION 
Preparation and characterization of Cr-Cr2O3, AleOs-ZrO2z (Y¥2Os3) 
eutectics, 2:54834 
CHROMIUM OXIDES/MECHANICAL PROPERTIES 
Solidification of CrzO3-W eutectic composites, 2:54836 
CHROMIUM OXIDES/MELTING 
Directional solidification by internal zone melting of CrxOs-Mo 
ites, 2:54835 
Solidification of Cr2Os-W eutectic composites, 2:54836 
CHROMIUM SULFIDES/OPACITY 
Development of ferromagnetic ge rig ee at 10.6 
pm. report, August 1, 1976-April 30, 1977, 2:54860 
{CO0-4056-3) 


CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Effect of a high heat flux on the corrosion of 2 1/4 Cr-1 Mo steel 
in superheated steam, 2:54822 (CONF-770303-12) 
CHROM -MOLYBDENUM STEELS/CREEP 
Creep failure prediction from observation of microstructure in 2 
1/4%-1% Mo steel, 2:54482 
Nondestructive evaluation of fatigue damage: an interim 
report (LMFBR), 2:54344 (SAND-77-0076) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Steam itor materials development, 2:54775 (ORNL-5270) 
CHROM -MOLYBDENUM STEELS/WELDING 
Steam generator materials development, 2:54775 (ORNL-5270) 
CHROMOSOMAL ABERRATIONS 
Practical evaluation of *~ Ed data in mammals for 
estimating human risk, 2:551 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Experimental populatio —— of meiotic drive systems. I. 
Pseudo-Y chromosomal drive as a means of eliminating cage 
peyton of Drosophila melanogaster (X radiation), 2:55164 
OMOSPHERE/SOLAR FLARES 


— 7 — microwave bursts with a quasithermal spectrum, 
CIRCUIT BREAKERS 
See also CURRENT LIMITERS 
CIRCUIT BREAKERS/DESIGN 
igh density SF6 interrupters for 120 kA development, 2:54253 
PRI-EL-276-SR) 
CIRCUIT BREAKERS/ELECTRIC ARCS 
— recovery in different gases, 2:54244 (EPRI-EL-276- 
on studies of arc discharges as related to power circuit 
2:54245 (EPRI-EL-276-SR) 
CIRCUIT BREAKERS/MEETINGS 
Symposium proceedings: new concepts in fault current limiters 
and power circuit breakers, 2:54242 (EPRI-EL-276-SR) 
CIRCUIT BREAKERS/OPERATION 
Electrical breakdown in Vacuum, 2:54246 (EPRI-EL-276-SR) 
Flow field effect on arcs, 2:54243 (EPRI-EL-276-SR) 
Fundamental studies of arc discharges as related to power circuit 
breakers, 2:54245 (EPRI-EL-276-SR) 
Novel concepts of interruption for distribution and transmission 
circuit breakers, 2:54255 (EPRI-EL-276-SR) 
Technology of synchronous interruption applied to transmission 
breakers, 2:54254 (EPRI-EL-276-SR) 
CIRCUIT BREAKERS/PERFORMANCE TESTING 
Arc interru tests on a 15 kV, 600 amp vacuum interrupter, 
2:54256 (EPRI-EL-276-SR) 
— recovery in different gases, 2:54244 (EPRI-EL-276- 
ARC thermal recovery testing of gas blast interrupters, 2:54252 
(EPRI-EL-276-SR) 
ie problems in D.C circuit breakers, 2:55488 (JAERI- 


-6646) 
Technology of synchronous interru ption applied to transmission 
breakers, 2:54254 (EPRI-EL-276-SR) 





NOV. 30, 1977 


CLAYS/CHEMICAL ANALYSIS 
on sess eochemistry of Illinois agglomerating coals (19 refs), 
wpod Sg mt 
RIVER BREEDER REACTOR/BREEDING BLANKETS 
Radial blanket flow orificing testing: calibration tests, 2:54350 
(WARD-RB-3045-18) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
CHARGING MACHINES 
Design and development of the CRBRP ex-vessel transfer 
machine, 2:5437 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
nm —_? _ doubling time definitions for the CRBRP 
CLINCH RIVER BREEDER REACTOR/TRANSIENTS 
Prediction of the CRBRP outlet plenum transient response 
ao a reactor trip, 2:54605 


See also BITUMINOUS COAL 

BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

COAL/AGGLOMERATION 

Agglomeration as a factor in the design of low Btu-gasification 
systems, 2:53614 (CONF-7505139-) 

Aan properties as measured by coal petrography 

applied through conventional test procedures (20 refs), 2:53672 
(CONF-7505139-) 

Destruction of agglomeration properties of coal (16 refs), 2:53675 
(CONF-7505139-) 

Effects of agglomerating characteristics of coals on combustion in 
pulverized fuel boilers (12 refs), 2:53809 (CONF-7505139-) 

Fluidized-bed combustion of coarse agglomerating coals, 2:53810 
(CONF-7505139-) 

Some comments on the chemistry of the agglomerating tendency 
of coals, 2:53676 (CONF-7505139-) 

Use of microscopic procedures to determine the extent of 
destruction of jomerating properties in coal (6 refs), 2:53671 
(CONF-7505139- 

COAL/BIBLIOGRAPHIES 

Bibliography and index of U.S Geological Survey publications 

relating to coal, January 1971-June 1974, 2:53603 
COAL/C. iG POWER 

Deagglomeration of coals (13 refs), 2:53674 (CONF-7505139-) 

Destruction of agglomeration properties of coal (16 refs), 2:53675 
(CONF-7505139-) 

COAL/CARBONIZATION 

Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 

—— of formed coke in conventional coking chambers, 
2:5361 

Use of non-caking and low-caking carbon-bearing materials for 
the manufacture of lump cokes, 2:53609 

COAL/CHARGES 

Survey of electric utility demand for western coal (1972-6 actual; 

1976-1985 estimated), 2:53819 (ANL/SPG-1) 
COAL/CHEMICAL ANALYSIS 

Australian coal processing is essential link between production and 
consumption, 2:53804 

Efficient preparation is important to South African coal, 2:53805 

Error in determination of ash content of coal by the method of x- 
ray transmission and x-ray and beta scattering (6 refs), 2:53684 

Fischer-Tro ao complex conceptual design/economic analysis: 
S and S roduction. R and D report No. 114, interim 

rt No. 3 (25 refs.), 2:53619 (FE-1775-7) 

Gui elines for sample collecting and analytical methods used in 
the U.S. Geological Survey for determining chemical 
composition of coal, 2:53682 

Significance of colloidal pyrite distribution for improving sulfur 
determinations in coal (4 refs), 2:53679 (IS-ICP-39) 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag d it formation in boiler furnaces: phase 
I. Interim report, April-June 1976, 2:53678 (FE-2316-1) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1976-September 30, 

1977, 2:53680 (LA-6822-PR) 
COAL/CHEMICAL COMPOSITIO 

Inert coal miacerals in combustion a refs), 2:53817 

Inorganic geochemistry/mineralogy of West Virginia 
agglomerating coals, 2:53669 (CONF-7505139- 

Recent developments in coal petrophysics (4 refs), 2:53723 

Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. I. Changes in the yo of coal heated 
at constant rate to 250°C in air (23 refs), 

Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. III. Changes in the composition of coal 
heated in air at 60°C (19 refs), 2:53692 


COAL/CHEMICAL REACTION KINETICS 
Reactivity of heat-treated coals in aperaeen (24 refs), 2:53607 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. I. Changes in the composition of coal heated 
at constant rate to 250°C in air (23 refs), 2:53690 
COAL/CHEMICAL REACTIONS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2: 33608 (ORNL-5282) 
Gasification: theory and application (119 references), 2:53638 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. II. Changes in weight and thermal effects on 
gradual heating of coal in air in the range 20-300°C (22 refs), 
2:53691 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. III. Changes in the composition of coal 
heated in air at 60°C (19 refs), 2:53692 
COAL/COKING 
Relationship between cokability and graphic a of 
agglomerating coals (12 refs), 2:53608 (CONF-7505139-) 
COAL/COMBUSTION 
Agglomerating burner gasification process: design, ae 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report for May 1977, 2:53617 (FE-1513-60) 
Design and implementation of an environmental 
program for ERDA fossil fuel facilities, 2:53705 (FE-2495-6) 
Direct sampling and characterization of gaseous 
responsible for fireside corrosion in fossil fuel-fired 
Third quarterly progress report, October 1-December 31, 1976, 
2:53812 (FE-2288-12) 
Effects of agglomerating characteristics of coals on combustion in 
pulverized fuel boilers (12 refs), 2:53809 (CONF-7505139-) 
COAL/COMBUSTION PROPERTIES 
Duration of combustion of p.f. particles of Vuznetskcoal of the D, 
G, GZH, and SS grades, 2:53816 
Inert coal macerals in combustion (4 refs), 2:53817 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. II. Changes in weight and thermal effects on 
gradual heating of coal in air in the range 20-300°C (22 refs), 
2:53691 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. IIT. Changes in the composition of coal 
heated in air at 60°C (19 refs), 2:53692 
COAL/CRUSHING 
How India handles difficult coal cleaning problems, 2:53806 
Optimization of a system of pulverized fuel preparation with gas 
drying of Kuznetsk coal grades, 2:53794 
COAL/DEHYDROGENATION 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. ITI. Changes in the composition of coal 
heated in air at 60°C (19 refs), 2:53692 
COAL/DESULFURIZATION 
Clean solid and liquid fuels from coal. Quarterly progress report, 
July-September 1976, 2:53649 (FE-2047-2) 
Fluidized-bed combustion of coarse agglomerating coals, 2:53810 
(CONF-7505139-) 
Production of low-sulfur fuel oils from Utah coals, 2:53655 
COAL/DIFFERENTIAL THERMAL ANALYSIS 
Self-ignition and mechanisms of interaction of coal with oxygen at 
low temperatures. II. Changes in weight and thermal effects on 
gradual heating of coal in air in the range 20-300°C (22 refs), 
2:53691 
COAL/DRYING 
Australian coal processing is essential link between production and 
consumption, 2:53804 
Optimization of a system of aereonge + = preparation with gas 
drying of Kuznetsk coal grades, 2: 
United States coal preparation eden 2: 53800 
COAL/ECONOMICS 
Economics of coal supply, 2:53717 
COAL/ELECTRON MICROSCOPY 
Use of microscope-electronic and x-ray methods for tests on coal 
structure (8 refs), 2:53685 
COAL/ENVIRONMENTAL IMPACTS 
Network installation - the EPA Northern Great Plains ambient air 
monitoring network. Interim report, 2:55072 (PB-265767) 
COAL/FLUIDIZED-BED COMBUSTION 
Evaluation of a pressurized- rpenninuoes.- bed combustion (PFBC) 
combined cycle power it CO; design. Quarterly 
report, October Serene 311996, 2 2:54224 (FE-2371-T-1) 
Fluidized-bed combustion of coarse agglomerating coals, 2:53810 
(CONF-7505139-) 
Pressurized fluidized bed combustion. Quarterly technical 
progress report, July-September 1976, 2: 33811 (FE-1511-31) 
COAL/FRAGMENTATION 
Methods of improving reliability of pulverized fuel preparation 
systems, 2:53791 





COAL/GAS CHROMATOGRAPHY 


COAL/GAS CHROMATOGRAPHY 
fy ene pth a eye tinh me ae gen at 


ition of coal 
at coastal rate to 250°C te ais (23 rob) B83 refs), 3:53690 
“aaa pee 
of West Virgi 


co,apelomerating coals coals 233008 (Ce INF-7505 139- 


Economics of coal ~ak ng 2: ASST 
COAL/GRINDING 
Final report and evaluation of the lok 4-micron coal grinding 
process, 2:53790 (PB-265972) 
COAL/HYDRAULIC FRACTURING 
Parametric study of coal oberg Sey the CAVIJET (trade mark) 
ca’ water jet method. Final report 11 Jun 75-7 Sep 76, 
'B-266 060) 
OCARBO 


2:53728 
AL/HYD) INS 
Luminescence spectra of some N,O-diacetyl derivatives of 
dm fluoranthene and their pyrolysis products (9 refs), 2:53681 
AL/HYDROCRA 
Homogeneous catalytic poeneties processes for conversion of 
‘coal to liquid fuels: basic and exploratory research. Annual 
November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 


12 
pe Pe ey 


Coal techno rogress report for the 
period ending sadiey Maeh 3 31, 1977, 2: 9077, 233608 OR ap mp Be 
a tracer method for eres Ge chemistry of coal 


liquefaction. Quarterly report, June- 
Pn ne 1976, 2: $3652 ( FE 2384 34) 
catalytic = peer psn | processes for on of 


= to liquid fuels: basic and 
ex 
a November 1, 1975 October 31, 19 31, 1976, 2:53650 5 CFE-2202- 


Organics in aqueous process streams of a coal conversion bench- 
scale unit using the hydrocarbonization : HPLC and 
GC/MS analysis (8 refs), 2:53642 (CO -770415-1) 

Production of low-sulfur fuel oils from Utah coals, 2:53655 

COAL/IN-SITU PROCESSING 


Fluid carrier recovery system and method (Patent), 2:53972 

COAL/MARKET 

Australian coal processing is essential link between production and 
consumption, 2:53804 

Coal mine dev t financing during the next decade 
eae say $11-25 billion needed), 2:53727 (CONF-7603103- 


Coal preparation economics for conversion processes, 2:53808 
Coal utilization in the Midwest, 2:53718 
Survey of electric utility demand for western coal (1972-6 actual; 
1976-1985 estimated), 2:53819 (ANL/SPG-1) 
COAL/MATERIALS HANDLING 
ae CseGee 1980. Final 
report -Apr ; 5466) 
COAL/MEETINGS 


Proceedings of the coal agglomeration and 
symposium, 2:53666 (CONF-7505139-) 


COA iCROSCOPY 
ioe oes oni 
destruction o ting properties in , 2:53671 
(CONF-7505139- ’ 
AL/MICROSTR 
Possibility of micropore analysis of coal and coke from the carbon 
Gionide isotherm (21 refs), 53689 
COAL/MOLECULAR STRUCTURE 
Polymeric structure of coal. I. Role of ether bonds in constitution 
of high-rank vitrinite (17 refs), 2:53697 
COAL/MOLECULAR WEIGHT 
Polymeric structure of coal. I. Role of ether bonds in constitution 
of high-rank vitrinite (17 refs), 2:53697 
COAL/OXIDATION ‘ 
Homogeneous catalytic eee erresnes es enatnnion of 
coal to liquid fuels: basic and research. Annual 
~ November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 


“low temperatures Changes nt componton of coal 

temperatures. III the composition 
heated in air at 60°C (19 refs), 2:53692 

Use of eieuen enmatiatteend aah 2308 
destruction properties in r 71 
(CONF-750513: 


COAL/PERMEABILITY 
Py situ coal gasification, 2:53628 
Agglomerating properties as 


measured by coal 
— 2.53672 


ive relations of coal and coal measure rocks. Interim 
Report | Jan 75-30 Jun 76, 2:53735 (PB-265365) 


conversion 
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Relationship between cokability 3808 Ce 
wR. oe coals (12 refs), 2:53 CONF. 75051 <i 
and x-ray ehhods for tests on coal 


_—~ (8 refs), 2:53685 
ay te — map 


a= r in the non-catalytic liquefaction of coal 
(10 refs), 2:53644 (CONF.75051 39-) 
y of re analysis of coal and coke from the carbon 


micropo' ysis 
dioxide isotherm (21 refs), 2:53689 
OCESSIN' 


= “is reliability of pulverized fuel preparation 
DUCTION 
Australian coal processing is essential link between production and 
consumption, 2:53804 

ous processes coal to satisfy a demanding market, 2:53824 

Coal preparation economics for conversion processes, 2:53808 
ys = + mining projects, 2:53821 
gress report for the 


Coal poe por 
h 31, err 2: 2: 3380s tOR (ORNL-5282) 
olmieinen in —-! peer ned streams of a coal conversion bench- 
rye unit using rocess: HPLC and 


hydrocarbonization 
MS analysis re 7 refs), 2:53642 (COM -770415-1) 
coAL/Qu CAL ANALYSIS 
Material balance in coal. I. Material balance and oxygen 


stoichiometry of six coals from Wyoming (16 refs), 2:53696 
os TRANSPORT 
Coal transportation by railroad: present and future (Burlington 
Northern), 2: 53792. 


= uirements for coal movement in 1980. Final 


Apr 6 — (PB-265466) 
Pept A yy: 2 


Possibility of micropore codes is of coal and coke from the carbon 
dioxide isotherm (21 refs), 2: #53689 
COAL/RESEARCH PROGRAMS 
Coal technology program gress report for the 


gram. Quarterly 
of. 31, 1977, 2: 33608 TORNI-5282) 


Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag di it formation in boiler furnaces: phase 
I. Interim rt, April-June 1976, 2:53678 (FE-2316-1) 
COAL/SOL EXTRACTION 
= — potential of supercritical gas extraction of coal, 
peg ays te ra COMBUSTION 
Effects of oxidation on the chemical structure and properties of 
coals Rey ot refs), 2:53667 (CONF-7505139-) 


coal to satisfy a di market, 2:53824 
uaa CHEMICAL ANALYSIS 
Homogeneous catal hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory researc ual 
aia November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 


Polymeric structure of coal. I. Role of ether bonds in constitution 
of -rank — (17 refs), 2:53697 
= 


line: present and future, 2:53793 
Fossibility of anapotaton by ip steering low coal shuttle car. Volume 
x. Final research report r 1976, 2: 83731 (PB-265179) 
urvey of electric utility demand for western coal (1972-6 actual; 
soraTe 1985 poo airwse 2:53819 (ANL/SPG-1) 
Test program for automatic steering shuttle car. Final research 
mS oe 2:53730 (PB-265178) eatin 
States coal preparation practices, 
COAL/USES 


oe ee +3 the West (Western USA), 2:53746 
Raed India handies difficult coal 
t cleaning am 2:53806 
United States coal practices, 2:53800 - 
COAL/WEA 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1976-September 30, 
1977, 2:53680 (LA-6822-PR) 
COAL/X-RAY RADI 
Use of microscope-electronic and x-ray methods for tests on coal 
structure (8 refs), 2:53685 
COAL DEPOSITS 
Coal deposits in the Ukrainean district of Wolhynia, 2:53724 
Mineral of 


ooh Goi, 3 1976, 2:53604 
U: the natural-frequency ae : aie of the 
ising t in remote 
earth, 2:53721 
COAL DEPOSITS/EVALUATION 
Coal deposits in the Ukranian province Volhynia (12 refs), 2:53725 
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COAL DEPOSITS/EXPLORATION 
Geological ex tes of potential underground coal gasification 
sites in the Powder River Basin of Wyoming and Montana, 
2:53715 (UCRL-52237) 
COAL DEPOSITS/EXPLOSIVE FRACTURING 
Calculational ene 3 explosive fracture and permeability 
enhancement (16 ), 2:53626 (UCRL-79114) 
COAL DEPOSITS/GAMMA LOGGING 
Recent developments in coal petrophysics (4 refs), 2:53723 
COAL DEPOSITS/NEUTRON-GAMMA LOGGING 
Recent developments in coal petrophysics (4 refs), 2:53723 
COAL DEPOSITS/PERMEABILITY 
Calculational —ee explosive fracture and permeability 
enhancement (16 ), 2:53626 (UCRL-79114) 
COAL DEPOSITS/RESISTIVITY LOGGING 
Recent developments in coal eyes (4 refs), 2:53723 
COAL DEPOSITS/WELL LOGGIN 
Geological exploration of potential a coal gasification 
sites in the Powder River Basin of Wyoming and Montana, 
2:53715 (UCRL-52237) 
AL EXTRACTS/FRACTIONATION 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Annual 
Sa November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 
12 
COAL FINES/COMBUSTION 
as aa of reradiation in the furnace volume of a boiler, 
2:53815 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COALCON PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
SYNTHANE PROCESS 
WOODALL-DUCKAM PROCESS 
Agglomeration as a factor in the design of low Btu-gasification 
systems, 2:53614 (CONF-7505139-) 
Control of agglomeration in coal hydrogasification (5 refs), 
2:53612 (CONF-7505139-) 
Gasification of coals treated with non-aqueous solvents--1. liquid 
ammonia treatment of a bituminous coal (6 refs), 2:53641 
Gasification of agglomerating coal to high-Btu gas, 2:53615 
(CONF-7505139-) 
Method of coal gasification (Patent), 2:53629 
Reactivity of heat-treated coals in hydrogen (24 refs), 2:53607 
Technical review: catalysts for Fischer-Tropsch and isosynthesis, 


2:53637 
COAL GASIFICATION/BENCH-SCALE EXPERIMENTS 
IITRI experiments with molten iron coal gasification, 2:53625 
(NP-22188) 
COAL GASIFICATION/BY-PRODUCTS 
Formation of benzene polycarboxylic acids in the oxygen 
oxidation of solid by-products from coal-conversion processes 
(ccp) in an alkaline medium (6 refs), 2:53665 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
COAL GASIFICATION/ECONOMICS 
WESCO or ANY-CO: there must be a way, 2:53632 
COAL GASIFICATION/ENVIRONMENTAL IMPACTS 
Bibliography of the Environmental Protection. Agency's Office of 
Research and Development energy-related publications, 2:53707 
(PB-265739) 
ERDA’s impact sores of gas production (For al! ERDA’s 
Fossil Energy Technologies), 2:53710 
COAL GASIFICATI IN/EQUIP’ 
Behavior of coals in fixed-bed gasifiers (3 refs), 2:53613 
(CONF-7505139-) 
COAL me entonpeciainy psi STUDIES 
Third ann ome cen, | rt, au Ooms of Iowa), 2:54650 
COAL GASIFICA ‘CIAL INCENTIVES 


WESCO or ANY-CO: ny — be a way, 2:53632 
COAL GASIFICATION/LABORATORY EQUIPMENT 
IITRI experiments with molten iron coal gasification, 2:53625 
(NP-22188) 
COAL GASIFICATION/PILOT PLANTS 
—_o in coal-based magnetohydrodynamics. Quarterly 
rogress report, October-December 1976, 2: 34713 
ChID-27759) 


Research in os teaad magnetohydrodynamics. Quarterly 
technical progress report, January-March 1977, 2:54714 (TID- 
27730) 

Ss fixed-bed gasification, 2:53624 (GFERC/QTR-77/2) 

COAL GASIFICATION/PROCESS HEAT 
Materials for steam gasification of coal with HTR heat, 2:53630 


COAL LIQUEFACTION 


Thecovtied adi-an sonsGaeupineaayigaia  gxifcation of of coke 
work on reaction sequences in 
by ee Te 
equilibrium (7 refs), 2:53640 
COAL G. GASIFICATION/RESEARCH 
Coal research centered on b ucts, 2:53639 
COAL GASIFICATION, 


Gasification: theory and (119 references), 2:53638 
= L GASIFICATION THERMAL (GRAVIMETRIC 


Exper vee on for the development of peat ee cyo x 
ner report Ro 2 . Thermobalance studies, 2:5 (FE-2469- 
- rae PLANTS 
velopment oO! temperature technology to a 
technology readiness state: a mi IL I Second y technical 
es report, September-November 1976 
cycle gas turbine; coal-derived fuels), 2:54223 (FE-2292- 
Projects to expand fuel sources in western states. Survey of 
planned or renee ok, Se ee 
geothermal supply expansion projects, and related 
infrastructure, in states west of the Mississippi River (as of May 
1976)., 2:54690 (PB-265633) 
COAL GASIFICATION PLANTS/DESIGN 
ee ae complex ‘economic analysis: 
oil and S roduction. R and D No. 114, interim 
ee No. 3 (25 refs.), 2:53619 (FE-1775-7) 
Fluid bed char gasifier: process ¢ 2:53621 ate ng 
= com: — conceptual economic analysis: 
SNG production. R and D report No. 114, Set. 4 
(22 refs), 2:53620 (FE-1775-8) 
Quarterly Oe progress report, January-March 1977, 2:53622 
COAL GASIFICATION PLANTS/ECONOMICS 
Cost-benefits and social problems, 2:53635 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 


= afternoon roundtable discussion (Panel discussion), 
COAL lame PLANTS/ENVIRONMENTAL 

IMP. 

Cost-benefits and social problems, 2: 53635 


Design and implementation of an environmental itori 
for ERDA fossil fuel Lp 2:53705 (FE-249 


pro 
COAL GASIFICATION PLANTS, 
Coal gasification: a gas indy viewpo 
COAL GASIFICATION PLA 
Oil/gas — conceptual Gecioefondenenss Gui analysis: oil and 
SNG production. R and D report No. 114, Fo gan 4 
(22 refs), 2:53620 (FE-1775-8 
COAL GASIFICATION PLA /HEAT EXCHANGERS 
High temperature materials gy in reforming of gaseous 
hydrocarbons with HTR heat, 2:5444 
COAL GASIFICATION PLANTS/LEGISLA’ TION inden te 
—- problems with — i 
(Pro; western ae 2:53633 
COAL GASIFICATION P: / MATHEMATICAL MODELS 
Computer modeling of coal gasification reactors. Quarterly 
technical progress rt, October 1, 1976-December 31, 1976 
(41 refs), 2:53618 1770-23) 
COAL GASIFICATION PLANTS/REGULATIONS 
Regulatory problems associated with coal : Sharing the 
risks (Pro western USA plants), 2:53633 
COAL GASIFICATION P /SOCIO-ECONOMIC 
FACTORS 
Cost-benefits and social problems, 2:53635 
— —— roundtable discussion (Panel discussion), 
2:5371 
COAL GASIFICATION PLANTS/WATER REQUIREMENTS 
Where will the water come from, .2:53634 
COAL we ddan tenanis 
Coal mine rapes rier pe ma luring the next 
epee say $11-25 billion ne ed) 2:53727 (CONF.7603 103- 


COAL INDUSTRY/ECONOMIC DEVELOPMENT 
South African coal industry sees significant expansion, 2: 53767 
COAL INDUSTRY/ECONOMICS 
Charbonnages de France in ee 1975, 2:53823 
Computerized systems of control analysis of costs in the coal 
mining industry (6 refs), 2:53822 
Problems of productivity-linked wages in the coal mining 
industry, 2:53788 
COAL INDUSTRY/PERSONNEL 


ge de France in business 1975, 2:53823 
COAL INDUSTRY/RESEARCH RAMS 


=~ mee: to technological progress at the coalface, 


COAL LIQUEFACTION 
See also COSTEAM PROCESS 


a 





COAL LIQUEFACTION/BY-PRODUCTS 


H-COAL PROCESS 
SYNTHOIL PROCESS 
Annual report 1975 of the Main Mining Research Institute in 
Katovice, 2:53777 
COAL LIQUEFACTION/BY-PRODUCTS 
Formation of benzene polycarboxylic acids in the oxygen 
Fe tgs of solid by-products from coal-conversion processes 
(ccp) in an alkaline medium (6 refs), 2:53665 
ea Nee tae ra 
an ct ten ag ye . Quarterly progress report, 
“3 > ber 1976, 2:53649 (FE-2047- 2) 
I 'ACTION/CHEMICAL REACTIONS 
as a factor in the non-catalytic liquefaction of coal 
(10 wel) 2 2:53644 (CONF-7505139-) 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Coal technology egy gram. Quarterly progress report for the 
period ending h 31, 1977, 2: 33608 (ORNL-5282) 
COAL LIQUEFACTION/ECON iOMICS 
Coal Horo economics, 2:53657 
COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 
Bibliography of the Environmental Protection Agency's Office of 
Research and Development energy-related publications, 2:53707 
(PB-265739) 
COAL LIQUEFACTION/LIQUID WASTES 
Organics in aqueous mane streams = a coal conversion bench- 
scale unit using the h rocess: HPLC and 
GC/MS ae = rel), 233042 2:53642 (CO 8), 253642 (CONF-7 -770415- sea 


tiguic i from coal. Quarterly Dro progress report, 
July-September 1976, 2:53649 (FE-2047-2) 
Coal research centered on byproducts, 2: 53039 
COAL LIQUEFACTION PLANTS/DESIGN 
Fischer- — complex conceptual design/economic analysis: 
oil and S roduction. R and D rt No. 114, interim 
report No. 3 (25 refs.), 2:53619 (FE-1775-7) 
ae complex conceptual d economic analysis: oil and 
Ss uction. R and D report No. 114, interim report No. 4 
(22 refs), 2:53620 (FE-1775-8) 
COAL LIQUEFACTION PLANTS/ECONOMIC IMPACT 
Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Management issues. 
Volume III-4. Steel requiremnts. Final report, January 1975- 
December 1976, 2:53646 (FE-1752-19) 
COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 
IMPACTS 
Design and implementation of an environmental monitoring 
pro for ERDA fossil fuel facilities, 2:53705 (FE-2495-6) 
COAL LIQUEFACTION PLANTS/FLOWSHEETS 
eee complex conceptual design/economic analysis: oil and 
Ss uction. R and D report No.-114, interim report No. 4 
(22 refs), 2:53620 (FE-1775-8) 
COAL LIQUEFACTION PLANTS/PLANNING 
Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Management issues. 
Volume III-2. Analysis of localized social impacts of coal 
oe plants. Final report, January 1975-December 1976 
rom review of boomtown dynamics), 2:53645 (FE-1752-17) 
Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Management issues. 
Volume III-4. Steel requiremnts. Final report, January 1975- 
December 1976, 2:53646 (FE-1752-19) 
COAL LIQUEFACTION PLANTS/SOCIAL IMPACT 
Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Management issues. 
Volume III-2. yor of localized social impacts of coal 
uefaction —— Final paste amie) ieces Oe 1976 
rom review of boomtown dynamics), 2: 5 (FE-1752-17) 
COAL LIQUIDS/CHEMICAL ANAL 
Composition of coal liquefaction faction products (12, (12 a 2:53663 
COAL LIQUIDS/CHEMICAL 
Preparation and low-voltage mass ee sensitivities of 
methylated polynuclear aromatic hydrocarbons, 2:53698 
COAL LIQUIDS/CHROMA’ TOGRAPHY 
—— method for coal-derived solids and heavy liquids, 
COAL rape chy mm te 
te) uefaction. Quarterly report, January-March 
1977, 2:53651 (FE-2211-5) 
COAL LIQUIDS/DEPOL 


CO-Steam 2:53654 (GFERC/QTR 71/2) 
COAL LIQUIDS/ DESULFURIZATE ’ 
Production of low-sulfur fuel oils et Utah coals, 2:53655 


COAL LIQUIDS/ENTHALPY 
propre measurement of coal-derived liquids. Quarterly technical 
oft 10 January- a 1977, 2:53677 (FE-2035-7) 


/ FILTRATION 
pt of coal liquids. Intermediate See a eens 
H-coal hydroclone underflow, 2:53647 TE. 0-7) 


ERA Vol. 2, No. 22 


COAL Pon es seem ea 
4 2:53654 Cop ey TR-77/2) 
COAL SAL LIQ 


Characterization of coal guide. Tat S367 FE DIOD) 

H-coal = ae underflow, 2:53647 re. 
Characterization of coal liquids. ‘Intermediate report 

SYNTHOIL, 2: prmaey oe “ 

termediate report. Upgrading 
SRC filtrate, 2:53661 2010-04) 

Production of low-sulfur fuel oils from Utah coals, 2:53655 

COAL pe ng MAGNETIC RESONANCE 
uefaction. Quarterly report, January-March 


1977, 2: S565 (FE- 11-5 
COAL LIQUIDS/ QU. ATIVE CHEMICAL ANALYSIS 


CO-Steam 2:53654 (GFERC/QTR-77/2) 
COAL LIQUIDS/ REFINING 


Homogeneous catalytic hydrocracking processes for conversion of 
a fuels: basic and exploratory research. Annual 
rt, November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 


12 
COAL LIQUIDS/ULTRAVIOLET SPECTRA 
Chemistry of lignite ee Quarterly report, January-March 
1977, 53651 CF — 11-5) 
= us mpc perpey d oil shale prod’ 
m and o le products on 
976-2000. Task I. Final slpert 1 Foo Bee 76. 76, 2: Ber yo 
Rage 


MINERS 
= decisions in the mines of the Campine Coalfield, 
COAL MINERS/INCOME 
Problems of productivity-linked wages in the coal mining 
industry, 2:53788 
COAL MINERS/SAFETY 
Locating miners in smoke-filled mine openings with infrared 
imagers. Report of investigations 1976, 2:53825 (PB-265931) 
COAL / ACCIDENTS 
Efforts towards the humanization of working conditions in West 
German coal mines, 2:53750 
Methodology of studying occupational accidents, 2:53832 
COAL MI /AIR POLLUTION CONTROL 
Nout ing water ae po for continuous-mining machines: 
ition and o idelines. Information circular, 29 
Ten 73-1 Jun Lat BSa737 B-265934) 
COAL MINES/CAP 
Basic estimated cepital i investment and operating costs for 
underground bituminous coal Mines developed for | all 
mining. mines with annual production of 1.3 and 2.6 ion tons 
by longwall mining from a 48-inch coalbed. Information 
circular, 2:53736 (PB-265617) 
COAL MINES/COMMUNICATIONS 
High-efficiency coal seams of the Provence District, 2:53784 
Technical services for mine communications research. Task II. 


Longwall mining communications. Final report Jun 75-Sep 76, 
2.33938 (PB-266086) 


COAL MINES/DESIGN 
for development of a high-capacity combined mine for 
ape ee & —< thick seams (1 ref), 2:53754 
COAL MI 
Controlled ons ns ll of ventilation--a means of dust control in 
face advance headings (13 refs), 2:53836 
COAL MINES INES/ELECTRICAL EQUIPMENT 
Five years of i experience with 950-volt continuous 
miners, 2:5376 
COAL MINES/EXPLOSIONS 
Safe transportation system with diesel trolleys in the North Rhine- 
Westphalia coal mines qt refs), 2:53764 
COAL /FINANCIN 
Coal mine devel t Sas during the next decade 
_— say $11-25 billion a hee 2:53727 (CONF-7603103- 


Financing new new coal mine development in the decade ahead, 
2:53820 (CONF-7604138-1) 
COAL MINES/FIRE PREVENTION 

Safe transportation system with diesel trolleys in the North Rhine- 

Westphalia coal mines (11 refs), 2:53764 

COAL MINES/FLOODS 

Water (7 + 7- 2: - ad 
COAL /GAS 

Inflow of methane incase of presure diferences a the stopping, 
COAL MINES/GROUND SUBSIDENCE 

Subsidence t in the North Derbyshire area, 2:53831 
COAL MINES 


Annual report 1975 of the Main Mining Research Institute in 
Katovice, 2:53777 
COAL MINES/INSPECTION 


Mine —— records study. Information circular, Jan 72-Dec 
74, 2:53826 (PB-265953) 
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COAL MINES/LIGHTING SYSTEMS 
Exploration of illumination concepts for underground coal mines. 
Final report, 2:53732 (PB-265185) 
Ss of illumination concepts for underground coal mines. 
aehee) pendix D. Design drawings. Final report, 2:53733 (PB- 


Pm ae of illumination concepts for underground coal mines. 
Appendix E. Electronic ballast for the Lucalox high pressure 
sodium lamp. Final repori, 2:53734 (PB-265187) 

COAL MINES, ANCE 
Conditions of maintenance and methods for protection of intakes 
in the pit bottoms in Rybnik coal area mines, 2:53760 
COAL MINES/MANAGEMENT 
=e decisions in the mines of the Campine Coalfield, 
COAL MINES/MINING EQUIPMENT 

Assessment of workability of dirt partings in coal seams of the 
Lublin coalfield (9 refs), 2:53761 

Cutting excavation in the Lorraine district, 2:53782 

Five years of operating experience with 950-volt continuous 
miners, 2:53763 

High-efficiency coal faces in the La Houve Mine, 2:53783 

High-efficiency coal seams of the Provence District, 2:53784 

a longwall face coalbrook collieries South Africa, 

: 2 


New concepts for full face heading machines, 2:53765 
es tion of research work in the French coal mining industry, 
1 
Trials with the B.J.D. in-web shearer at East Hetton Colliery, 
2:53773 
COAL MINES/OPERATION 
—— tion of research work in the French coal mining industry, 
2:53781 
COAL MINES/PRODUCTIVITY 
High-efficiency coal faces in the La Houve Mine, 2:53783 
COAL MINES/ROCK BURSTS 
Dependence of methane inflow on pressure relationships at the 
stopping, 2:53835 
Driving development headings in seams liable to rock bursts (10 
refs), 2:53828 
Prevention of firedamp hazard and coal dust explosions caused by 
rock bursts (5 refs), .. 53829 
COAL MINES/ROCK 
Constitutive relations of coal and coal measure rocks. Interim 
Report | Jan 75-30 Jun 76, 2:53735 (PB-265365) 
COAL MINES/ROOF BOLTS 
Powered roof supports, 2:53771 
Shield supports and cutting coal getting as preconditions for 
extraction of very thick seams (4 refs), 2:53786 
Verification of long roof bolts measurement method in crosscuts 
overworking, 2:53787 
COAL MINES/ROOFS 
= _ for gateside packs and support systems (10 refs), 
New concepts for full face heading machines, 2:53765 
Study of coal mine roof behavior during mining (6 refs), 2:53740 
(UCRL-79145) 
COAL MINES/SAFETY 
Conditions of maintenance and methods for protection of intakes 
in the pit bottoms in Rybnik coal area mines, 2:53760 
dence of methane inflow on pressure relationships at the 
stopping, 2:53835 
Methodology of Feeders cocaine accidents, 2:53832 
COAL MINES/S. GINEERING 
Safe transportation system with diesel trolleys in the North Rhine- 
Westphalia coal mines (11 refs), 2:53764 
COAL MINES/SAFETY STANDARDS 
Methanometric protection in methane areas (5 refs), 2:53827 
COAL MINES/SUPPORTS 
Powered roof supports, 2:53771 
Shield supports and cutting coal getting as preconditions for 
extraction of very thick seams (4 refs), 2:53786 
COAL MINES/TRANSPORTATION SYSTEMS 
eg speed underground locomotive manriding, 2:53796 
e transportation system with diesel trolleys in the North Rhine- 
Westphalia coal mines (11 refs), 2:53764 
COAL MINES/TUNNELS 
Remote sealing of mine passages containing flowing water, 
2:53739 (PB-266605) 
COAL MINES/VENTILATION 
Annual report 1975 of the Main Mining Research Institute in 
Katovice, 2:53777 
Controlled recirculation of ventilation--a means of dust control in 
face advance headings (13 refs), 2:53836 
Ventilation at West Cannock No. 5 Colliery, 2:53834 
COAL MINES/WASTE DISPOSAL 
Deep-cone thickeners, 2:53703 


COAL MINING/SAFETY 


‘COAL MINES/WORKING CONDITIONS 


Efforts towards the humanization of working conditions in West 
German coal mines, 2:53750 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Aachen coal district: review of the history of the Aachen coal 
mining industry, 2:53780 
Mineral resources bases of the USSR, ho effective methods of 
utilization of mineral resources, 2:5371 
Vee growth of the coal industry <n of the Yangtze, 


COAL MINING/CUTTER LOADERS 
Automatic face transfer linear cutting ro’ 
mining machine (Patent application), 2: 33729 29 B27). ) 
Operations analysis of coalfaces data with coal p 
loaders utilization (5 refs), 2:53779 
COAL MINING/CUTTING TOOLS 
Parametric study of coal oe the CAVIJET (trade mark) 
cavitating water jet method. Final report 11 Jun 75-7 Sep see 
2:53728 (PB-266 060) 
COAL MINING/ENVIRONMENT, 
Environmental impact inven for the Indian 
forecast to the year 2000 and its harder Gaels x ssl 
— mining systems, 2:53742 
Rehabilitation potential of western coal lands, 2:53708 
Utilization and operational assessment of coal-winning by- 
products and their significance for environmental protection (9 
refs), 2:53714 
COAL MINING/ENVIRONMENTAL IMPACTS 
Bibliography of the Environmental Protection A; 
Research and Development energy-related publi 
(PB-265739) 
Design and implementation of an environmental monitoring 
program for ERDA fossil fuel foeilities 2:53705 (FE-2495-6) 
Proceedings of a symposium on coal dilemma: how and where to 
use it, 2:53716 
COAL MINING/FORECASTING 
Coal mine development financing during the next decade 
 egpece say et. 25 billion needed), 2:53727 (CONF-7603103- 


Cou utilization in the West (Western USA), 2:53746 
Profile of basic engineering for 
t-graduate improvement of the engineering staff, 2 a7 
COAL MINING/GROUND SUBSIDENCE 
Environmental impact inventory for the Indian mining 
forecast to the year 2000 and its implications (5 pest 2: 78371 
COAL MINING/HAZARDS 
Prevention of firedamp hazard and coal dust explosions caused by 
rock bursts (5 refs), 2:53829 
COAL MINING/HYDRAULIC TRANSPORT 
Mine face hydraulic transportation, 2:53741 
COAL porate es Csrivaitiiiahta, sities 
Protection of mineral d its in Czechoslovakia, 2: 
COAL MINING/MEETINGS 
Proceedings of a symposium on coal dilemma: how and where to 
use it, 2:53716 
COAL MINING/MINING EQUIPMENT 
Application of heavy duty equipment in American mines (4 refs), 
2:53785 


Feasibility of automatically s low coal shuttle car. Volume 
II. Final research report 197 & 2:53731 (PB-265179) 
Nonclogging water — —— for continuous-mining machines: 
installation and op elines. Information circular, 29 
Jun 73-1 Jun 76, 2:53737 "31 CEB-265934) 
Test program for oni steering shuttle car. Final research 
report 1976, 2:53730 (PB-265178) 
Testing and assessment of the F6-Hk heading machine (6 refs), 
2:53756 
Wide web shearing at Hatfield Colliery, 2:53768 
Working of thick seams of inclined position in the Warndt Mine (3 
refs), 2:53778 
COAL MINING/PRODUCTIVITY 
Coal: an assessment of the ities and chall 
Coal utilization in the West estern USA), 2:537: 
Constraints to the expansion of coal mine production, 2:53744 
MRDE'’s contribution to technological progress at the coalface, 
2:53770 
COAL MINING/RESEARCH PROGRAMS 
Annual report 1975 of the Main Mining Research Institute in 
Katovice, 2:53777 
= promos pds 3 mage ea seme eee 
anning and exploitation em laces in deep 
seams liable to bum; nw Ae eb), 3752 
COAL MINING/SS. 
Driving development APETY in seams liable to rock bursts (10 
refs), 2:53828 


8 Office of 
2:53707 


2:53747 





COAL MINING/SOCIO-ECONOMIC FACTORS 


mining systems, 2:53742 
ing and exploitation of hi luction faces in deep coal 
Ty mnamty or ght ), 2:53752 


oS ae ne FACTORS 


Labor-management relations in the coal industry, 2:53745 
eee. 
use it, 2:53716 
me a arg - leat 
be es gar pr viet Union, 2 
properties of coal (16 refs), 2:53675 
(CONF. 15051 ) 


COAL PREPARATION/COST 
ee an ae es plant in West Germany, 
= PREPARATION/ECONOMICS 
Coal preparation economics for conversion processes, 2:53808 
be ae potential of supercritical gas extraction of coal, 
COAL PREPARATION/FLOWSHEETS 
Canada processes coal to satisfy a demanding market, 2:53824 
— potential of supercritical gas extraction of coal, 
t to South African coal, 2:53805 


Efficient preparation is im 
How India handles coal cleaning problems, 2:53806 


United States coal ae emg 2:53800 
COAL PREPARATION/ 
Final report and evaluation of the Ilok 4-micron coal grinding 
process, 2:53790 (PB-265972) 
COAL PREPARATION/OPTIMIZATION 
— of optimization of pulverized fuel tion schemes 
<7 of crushing at high-capacity power units, 
2:5379: 
COAL PREPARATION/RESEARCH PROGRAMS 
Industry based research and dev it aids UK coal 


plans (3 refs), 2:5380 
COAL PREPARATION PLANTS PLANTS/DESIGN 
Methods of —-e reliability of pulverized fuel preparation 
8 


COAL PREPARATION PLANTS/EFFICIENCY 
= of modern coal cleaning plant in West Germany, 
Efficient ion is im 

COAL ARATION P 
EFFECTS 


Dev it of coal 


it to South African coal, 2:53805 
/ENVIRONMENTAL 


in the United dom, 2:53797 
COAL ARATION PLANTS/ENVIRO ONMENTAL 
IMPACTS 
Design and pee ye of an environmental monitoring 
: for ERDA fossil fuel facilities, 2:53705 (FE 2498-6) 
COAL 'ARATION PLANTS/EQ' 


JUIPMENT 
Large scale screening np 979 
its, 
COAL PREPARATION en 
° a erat in nited Kingdom, 2:53797 
COAL PREPARATIO LANTS/SCREENS 
Large scale screening for primary screening in coal 


opiate 2:53799 
COAL RESERVES.” 


Coal: how much do we ~ ah wd How long will it last, 2:53726 
Coal utilization in the South, 2: 
Outlook for ener; eainiennen t in Alaska, 2:54681 
COAL RESER ITATIO) 
Vale of Belvoir coal reserves, 2:53722 
COAL TAR/CHEMICAL PROPERTIES 
Interaction between coke and a tar. I. Influence of the surface 
chemical functions of coke (13 refs), 2:53687 
COAL TAR/CHEMICAL REACTIONS 
ination Seoesen eae ante ar II. Limit of tar penetration 


(9 refs), 2:53693 
COAL .L TAR/SURPACE se peng y 


Interaction between coke and a tar. I. Influence of the surface 
chemical functions of coke (13 refs), 2:53687 
Ome bed char gasifier: 
2:53621 -2213-5 
COAL-DERIVED LI siaeeats ni , 
See COAL UIDS 
COAL-FIRED nee ene Kine wee 
Research in coal-based magnetoh 


technical progress report, October-December 1976 (5 MW), 


Research in coal-besed magnetohy 


drodynamics. Quarterly 
ee re, 2:34714 (TID- 
COAL-FIRED MHD GENERATORS/FLOW ret 
Rates Desi inerd magutcheteetyunmies. 
report, October-December 1976 3 MW), 
2354719 (FID DTD) ‘ 
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aes MHD GENERATORS/MATHEMATICAL 
M 
Research in coal-based magnetohydrodynamics. Que 
 heapeszabamndaemnendl -March 1977, 2:54714 (TID- 
COAL-FIRED MHD GENERATORS/PILOT PLANTS 
Research in aoe based magnetohydrodynamics. ly 
technical progress report, October-December 1976 (5 MW), 
pasttts Hib) hydrod 
in magneto! ynamics. 
technical progress report January -March 1977, S474 (TID- 
2 


COAL-FIRED MHD GENERATORS/THERMODYNAMICS 
Research in coal-based magnetohydrodynamics. Quarterly 
3) progress report, January-March 1977, 2:54714 (TID- 
AST 


See SHORES 
COASTAL REGIONS/ECONOMIC DEVELOPMENT 
Coastal facility : a methodology for development with 
i case studies on marinas and power plants. 


Workin; . paper, 2:54664 (PB-266017) 
REGIONS/ENERGY FACILITIES 
facility ager a methodology for development with 
case studies on marinas and power plants. 


Saar eae, 2:54664 (PB-266017) 
IONS/ENERGY SOURCE DEVELOPMENT 
State ena needs related to onshore and nearshore effects of 


OCs tpn ne 2:54692 (PB-266001) 
COAST. REGIONS OTE SENSING 


Remote sensing n Me - ee wetland vegetation and estuarine water 
COASTAL WATERS/THERMAL POLLUTION 
Thermal-hydraulic model study of offshore discharge system for 
Kahe Power Plant, Hawaii, 2:54234 (ITHR-184) 
COATED FUEL PARTICLES/FABRICATION 
Study of particle movement in conical fluidized beds using the 
tracer method, 2:54323 (GERHTR-165) 
COATINGS 
See also ANTIREFLECTION COATINGS 
COATINGS/INSPECTION 
Coal technology pro Quarterly p report for the 


program. rogress 
period March 31, 1977, 2: 33605 (ORNL-5282) 
COATINGS/ PERFORMANCE 1 TESTING 


Evaluation of methods for 5 eens vacuum breakdown 
strength, 2:55012 (COO-4002-3 
COBALT 59/NEUTRON REACTIONS 
5°Co + n calculations up to neutron energies of 40 MeV, 2:55314 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
COBALT ALLOYS/ANNEALING 
of directionally tac-alloys in a transverse 


solidified Co’ 
a (Co-17 Cr-10 Ni-TaC (wt%)), 2:54837 
COBALT ALLOYS/FATIGUE 


High cycle fatigue of a ag a aligned eutectic, 2:54843 
COBALT ALLOYS/OXIDATIO 
temperature oxidation ae f directionally 
isAl-NisTa, Ni-NisAl-NisTa, and (Co,Ni)-(Co, Ni) “Al 
eutectics, 2:54825 
oT — behavior of some aligned eutectic and eutectoid alloys, 
COBALT ALLOYS/PHASE TRANSFORMATIONS 
Effect of alloy additions and solidification rate on structures and 
properties of cobalt base-TaC eutectics, 2:54788 
COBALT ALLOYS/SOLIDIFICATION 
ion in a plane front solidified y/y'-MC alloy, 2:54787 
COBALT ALLOYS/THERMAL CYCLING 
Structure and thermal cycling stability of a hafnium monocarbide 
—— directionally so! cobalt-base eutectic alloy, 
COBALT BASE ALLOYS/CASTING 
Preparation of eutectic superalloys by EFG, 2:54779 
COBALT BASE ALLOYS/THERMAL CYCLING 
Effect of temperature cycling under load on time to rupture in 
tantalum carbide reinforced su ys, 2:54785 
COKE/CHEMICAL PRO! 
Interaction between coke and a tar. I. Influence of the surface 
chemical functions of coke (13 refs), 2:53687 
ee renee een 0 Oi Benen See 
COKE/CHEMICAL REACTIONS 
Interaction between a coke and a tar. II. Limit of tar penetration 
in coke (9 refs), 2:53693 
COKE/CO) ON RATES 
World coking coal market until 1985, 2:53664 
Tesestation beter — 
teraction een a coke and a tar. II. Limit of tar 
in coke porosity (9 refs), 2:53693 
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COKE/DESULFURIZATION 
Desulfurization of oil sands coke, 2:53980 
COKE/MARKET 
World coking coal market until 1985, 2:53664 
COKE/MICROSTRUCTURE 
Possibility of micropore analysis of coal and coke from the carbon 
dioxide isotherm (21 refs), 2:53689 
oe and properties of cokes in the blast furnace (8 refs), 
2: 
COKE/POROSITY 
Interaction between a coke and a tar. II. Limit of tar penetration 
in coke porosity (9 refs), 2:53693 
Possibility of micropore analysis of coal and coke from the carbon 
dioxide isotherm (21 refs), > 53689 
COKE/PRODUCTION 
a of formed coke in conventional coking chambers, 
2:53610 
Use of non-caking and low-caking carbon-bearing materials for 
the manufacture of lump cokes, 2:53609 
World coking coal market until 1985, 2:53664 
COKE/REACTION KINETICS" 
Possibility of micropore analysis of coal and coke from the carbon 
dioxide isotherm (21 refs), Ars 53689 
COKE/SLURRIES 
Fuel making process (Patent; preparation of fuel slurry from 
waste-derived coke and liquid hydrocarbon), 2:54089 
COKE/SURFACE PROPERTIES 
Interaction between coke and a tar. I. Influence of the surface 
chemical functions of coke (13 refs), 2:53687 
COKE/TRANSPORT 
— for removing coke from a sloping ramp (Patent), 
3795 


COKE/X-RAY DIFFRACTION 
Structure and properties of cokes in the blast furnace (8 refs), 
2:53683 
COKE OVENS/FURNACES 
Hydrodynamics of reaction coils in delayed coking units, 2:53888 
COLD PLASMA/CHARGED-PARTICLE TRANSPORT 
Rate of energy loss by a charged particle moving in a plasma 
cylinder, 2:55411 
ILLECTIVE ACCELERATORS/TECHNOLOGY 
ASSESSMENT 
A report on the status of linear collective ion acceleration with 


intense relativistic electron beams. Final report, 2:55020 (AD-A- 


038737) 
COLLECTRONS 

See SELF-POWERED NEUTRON DETECTORS 
COLLIERIES 


See COAL MINES 


COLLISIONAL PLASMA/PLASMA EXPANSION 
Expansion of an ion sheath into a collision-dominated plasma. 
Technical s report, 2:55391 oes 
COLLISIONAL PLASMA/SHOCK WAVES 
Structure of a transverse shock wave in a plasma, 2:55443 
COLLISIONLESS PLASMA/ELECTROMAGNETIC 
RADIATION 
Study on the cyclotron absorption of electromagnetic waves in a 
plasma located in an inhomogeneous ——— field, 2:55442 
COLLISIONLESS PLASMA/ELECTRON SPECTRA 
Local measurements of electron energy spectrum in a plasma, 
2:55382 
COLLISIONLESS PLASMA/PLASMA DIAGNOSTICS 
Local measurements of electron energy spectrum in a plasma, 
2:55382 
COLOR MODEL/SU GROUPS 
Quantum chromod ics in two dimensions, 2:55299 
COLOR MODEL/TWO-DIMENSIONAL CALCULATIONS 
Quantum chromod ics in two dimensions, 2:55299 
COLOR MODEL/WAVE FUNCTIONS 
Quark sea and quantum chromodynamics, 2:55284 
COLORADO/GEOPHYSICAL SURVEYS 
Application of remote sensor data to geologic analysis of the 
Bonanza test site, Colorado. Final report, 2: $4154 = “77-40126) 
COLORADO/OIL SHALE DEPOSITS 
Promises and problems in in-situ oil shale development, 2:53965 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Future possibilities of bituminous coal in the field of electric 
power generation (For German Federal Republic), 2:54704 
ENP-22153) 


COMMERCIAL SECTOR/SPACE HEATING . 


COMBINED-CYCLE POWER PLANTS/CYCLONE 
SEPARATORS 
Coal technology pro 


period ending 
COMBINED-CYCLE PO 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle a plant 


gram. Quarterly progress report for the 
March 31 31, 1977, 2:53605 (ORNL-5282) 
POWER PLANTS/DESIGN 


conceptual design. Quarterly 
report, 1-December 31, 1976, 2:54224 (FE-2371-T-1) 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
Development of high temperature subsystem technology toa — 
technology readiness state: phase I. Second quarterly technical 
progress report, September-November 1976 (Industrial 
cycle gas turbine; coal-derived fuels), 2:54223 (FE-2292- é 
Studies of the basic properties of a power unit with peak-load gas 
turbine, 2:54225 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Report on significant interrelationships between electric power 
generation and natural and developed resources in the 
Connecticut River Basin, 2:54656 
COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 
COMBUSTION 
Coal technology program. Quarterly progress report for the 
period cotiae March 31, 1977, 2:53605 (ORNL-5282) 
COMBINED-CYCLE POWER PLANTS/GAS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2: 33603 (ORNL-5282) 
COMBINED-CYCLE POWER PLANTS/PERFO! 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
pr cycle — plant conceptual design. Quarterly 
rt, October 1-December 31, 1976, 2:54224 (FE-2371-T-1) 
COMBINED-CYCLE POWER PLANTS/RESEARCH 
PROGRAMS 
Evaluation of a -fluidized bed combustion 
combined cycle power ce conceptual design. Quarterly 
report, October 1-December 31, 1976, 2:54224 (FE-2371-T-1) 
COMBINED-CYCLE POWER PLANTS/TOPPING ae: 
Coal technology program. Quarterly progress report for 
period ending March 31, 1977, 2: 33605 (ORNL-5282) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/HEALTH HAZARDS 
Combustion-generated indoor air pollution, 2:55067 (LBL-5918) 
COMBUSTION/MATHEMATICAL MODELS 
Modeling combustion processes, 2:54945 (UCRL-52000-77-4) 
COMBUSTION/RAMAN SPECTRA 
= of laser Raman diagnostics in flow fields and combustion, 


54946 
COMBUSTION PRODUCTS/CORROSIVE pontine 
Direct sampling and characterization of 
responsible for fireside corrosion in fossil fuel-fred systems. 
Third quarterly progress report, October 1-December 31, 1976, 
2:53812 (FE-2288-12) 
COMBUSTORS 
See also BURNERS 
IGNITION SYSTEMS 
ag eet nhoye — iil 
Development o temperature subsystem tec! logy toa 
technology readiness state: phase I. Second quarterly technical 
progress report, SeptenbatMiownnient 1976 (Industrial 
cycle turbine; coal-derived fuels), 2:54223 (FE-2292- 
COMBU po ere MODELS 
Research in coal-based magnetohydrodynamics. Quarterly 
technical progress report, October-December 1976, 2:54713 
(TID-27729) 
Research in coal-based magnetohydrodynamics. Quarterly 
technical progress report, January-March 1977, 2:54714 (TID- 


730 
COMBUSTORS/NOZZLES 
Electroforming of a throat nozzle for a combustion facility 
(NASA Langley Reimbursable Program) (High temperatures), 
2:54799 (SAND-75-8030) 
COMBUSTORS/PERFORMANCE 
ee in coal-based magnetohydrodynamics. Quarterly 
we. gress report, October-December 1976, 2: 54713 
(T1D-27759 
COMMERCIAL 


SECTOR/ENERGY DEMAND 
Energy for industry, 1977 (Book; survey of developments in 
British fuel markets, 1975-1976), 2:54682 
COMMERCIAL SECTOR/FUELS 
Energy for industry, 1977 (Book; survey of developments in 
British fuel adie 1975-1976), 2:54682 
COMMERCIAL SECTOR/SPACE HEATING 
Using net energy methodology for energy planning: tradeoffs of 
supply vs. end-use technologies. Volume II. Final report (New 
England), 2:54651 (FE-2443-2) 





COMMERCIAL SECTOR/WATER HEATERS 


Oe “er er Pt lanning: tradeoffs of 
sing net ener or energy p Ne 
aaaly <i oben . Volume II. Final report (New 
), 2:54651 2443-2) 
ION MARKET. 


ILEUM 
EEC demand for imported crude oil, 1956-1985, 2:54694 
COMMUNITIES 


Modular Integrated Utility gt — as a potential influence 
on community dev t, 2 
IMMUNITIES/ECO! a DEVELOPMENT 
Federal assistance 9 eats PD 26 energy development-impacted 
MMUNITIES/ENERGY ¥ SOURCE 
CO) GY SOURCE DEVELOPMENT 
Federal amg and energy development-impacted 
municipalities, 2: 


(PB-265804) 
ag a AGEMENT 
management in the intergovernmental 


on system (Report oy OMB study committee), 2:54655 


Volume reduction of contaminated filter wastes, 2:54032 (CONF- 
760822-P1) 
MA 


See also CERMETS 
COMPOSITE MATERIALS/BIBLIOGRAPHIES 
Boron reinforced a. Volume 1. 1972-1975 (a 
bibli hy with abstracts). Report for 1972-75, 2:54852 
(NTI /PS-77/0363) 
Boron reinforced th aba Volume 2. 1976-May, 1977 (a 
(NTIS Pe 17/0364 with abstracts). Report for 1976-May 77, 2:54853 


COMPOSITE MATERIALS/FABRICATION 
Development of a glass polymer composite sewer pipe from waste 
SONI SOGES) report No. 2, October-December 1976, 2:54854 


bag ey MATERIALS/MECHANICAL PROPERTIES 
oa see of in situ composites, 2:54803 
IRGANIC) 
ary ORGANIC COMPOUNDS 
COMPRESSORS/OPERATION 
Steam jet compressors for heat pumps, 2:54728 (AED-Conf-76- 


262-001) 
COMPUTER CODES 
Simplified algorithm to solve geometric roqgonates & problems 


using FORTRAN (For optimum design of ocean thermal power 
plants), 2:54123 (COO/2895-6) 
'wo-dimensional multi-fluid tokamak transport code, 2:55374 
COMPUTER CODES/A CODES 
Program for calculating gamma-gamma directional correlation 
coefficients and mixing ratios (ANGCOR, in FORTRAN IV 
for CDC 7600 and 6600), 2:55308 
COMPUTER CODES/C CODES 
Core thermal model: COBRA-IV development and applications 
(PWR and BWR), 2:54570 (BNWL-2212) 
Some tests of the unfolding code COOLC, 2:55036 
COMPUTER CODES/D CODES 
Analysis of direct contact binary cycles for geothermal power 
a (program DIRGEO), 2:54168 (IDO/1549-5) 
solution of ordinary differential equations having 
banded Jacobian (In FORTRAN for CDC 7600, includes 
“driver” subroutine DRIVER), 2:55537 (UCID-30059(Rev.2)) 
COMPUTER CODES/E CODES 
- edt a — for the — of general nonlinear 
tic pi over regions of arbitrary shape, 2:55542 
con’ 79328(Pt.2)) aps 
OePDCYS aod F FPSPEC. comma — fe 
computer or calculatin; 
fission-product beta and gamma mol : oy 
ENDE/BIV data (In FORTRAN), S55 353 8 LA 'NUREG- 
GRAFAR: a computer code for graphic lay of input data to 
the FAR2D/FAROUT code for wr ar le 
shorelines, velocity flow, isotherms, etc., surrounding pow 
plant sites; in FORTRAN IV for 1BM/360), 2:55531 (ORNL/ 
CSD/TM-22) 
"Cost optintation studies of goothermal yoponel 
optimization rs) cycles: a 
DD + my 2:54165 (COO-4051-4 -4) a 
APCO) a computer code to analyze the 
thermal and mechanical lormance of nuclear focl rode (BWR 
and PWR), 2:54285 (BNWL-SA-5962) 
GEARB: solution of ordi differential equations having 
banded Jacobian (In FOR’ N for 7600, includes 
“driver” subroutine a 2:55537 (UCID-30059(Rev.2)) 
GRAFAR: a computer code fi hic display brake hy 
the FAR2D/FAROUT code ie (For visual 
shorelines, velocity flo > ieee, cading power 
> sites; in FORTRAN IV for TBM/360), 2. 2:55531 (ORNL/ 
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s guide for ross-section mixing to a 
Ty Hy sections in various formats), 2:55530 (O) ‘CSD/ 
COMPUTER CODES/M CODES 

MATXUF: on-line, real time derivative method neutron spectrum 
unfolding, 2:55037 

MOCARS: a Monte Carlo code for 
and simulation limits (In FORTRAN IV for 
oie 2:55535 ay 138) 


Rejection et or selecting photon scattering angles in 
MORSE, 2:55328 P 


COMPUTER pon ogy CODES 


PARAM: a FO: a for variable dimensioning, 
2:55534 (SAND-17-82 2) 
PARCH: a FORTRAN -IV digital program to evaluate pool 
axial rod and coolant heatup, 2:54571 (CENP’ 


boiling, 
micron? 
og sete pen language for the TRIX/RED 
(PCOMP translates — statements into 
Seomnaank 2:55538 (UCID-30156) 


indefinite factorization with Dr! pay 
method (SYMUPD; also and 
) 2s nny (ANL-77-49) 


the distribution 
CDC 76- 


Transient response of a coolant channel to power variations, the 
col iter = RHDK, 2:54449 -76-31) 
ES/S CODES 
SPHERE. a oso teteomn multimaterial electron/photon 
Monte Carlo transport code, 2:55324 (SAND-77-0832 
STREAM: a three-dimensional 


Monte Carlo ray: a 
cylindrical geometry. Final report, 2:55499 —- 535) 
Updating the symmetric indefinite factorization with 
in a modified Newton's method (SYMUPD,; also P’ Xiend” 
PIV2X2 for pivoting), 2:55528 (ANL-77-49) 
as the vee Indefinite Factorization wi 2 
a modified Newton's method (SYMUPD, for IBM 370/ oN 
2: 2:35529 (ANL-77-XX-73) 
COMPUTER CODES/T CODES 
— a distributions in LOCA analysis (TECAR), 
COMPUTER CODES/U CODES 
User/programmer for UCMD 82: oa mn of a 
won any Ga B PL for Applicon AGS/870), 2:55532 (SA 
1 
“hone lie dente eet for UCMD os es of a macro 
con AOS/B70, 25 on the table 
(In BCPL for A Applicon AC 'S/870), 2: 55533 33 GAND 77-083) 
COMPUTER G 


User/programmer ide fort UCM 82 82: Tain of drawing 
dictionary, 2:55532 {SAND-77-1052) 
— ‘guide for UCMD 83: extraction of a macro 


noo and appending it to a drawing on the table, 
35533 cass oa amg 
COMPUTER LANG 


See PROGRAMMING 1 LANGUAGES 
COMPUTER os DEVICES/PROGRAMMING 
Device i hics through table driven translation, 


t grap) 
2:55539 (UCLA-34P214-32) 
INCENTRATING CO IRS/RESEARCH PROGRAMS 
Non-imaging concentrators for wide angle collection of solar 
omy. Sie Il. nes oy 1, 1976-April 30, 1977, 2:54135 


CONCRETES/ DECOMPOSITION 
— models for the thermal decomposition of concrete, 
Heat and mass transfer behind a heated reactor cell liner 
ee 2:54614 
melt/concrete interactions tests, 2:54613 
cone OSION — 
R of concrete to 
CONDENSATES/FRACTIO 
Fuel cuts from ar tt 7 Senet Asian fields, 2:53885 
CONDENSED IMATICS 
See also ANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
CONDENSED AROMATICS/CHEMICAL PREPARATION 
and low-voltage mass spectrometry sensitivities of 
methylated polynuclear aromatic mma «des 2:53698 
CONDENSED ieidccashenstienanmmnatie SPECTROSCOPY 
Preparation wo pata low-voltage mass a ow meee 
methylated clear aromatic hydrocarbons, 2:53698 
CONDENSED AROMATICS/SPECTROSCOPY 
Studies on the components in shale oil. VII. Identification of 
cool naphthalene, and their methyl homologs, 2:53987 


See also STEAM CONDENSERS 


aoe oo. 2:54611 
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CONDENSERS/REVIEWS 
Direct contact condensers: a literature survey, 2:54175 (IDO/ 


1523-3) 
INNECTICUT RIVER BASIN/POWER GENERATION 
Report on significant interrelationships between electric power 
— eneration and natural and Saat resources in the 
mnecticut River Basin, 2:546 
CONNECTICUT RIVER BASIN/ POWER TRANSMISSION 
Report on significant interrelationships between electric power 
eneration and natural and —e resources in the 
Seoeetiant River Basin, 2:54656 
CONSERVATION (RESOURCE) 
See — CE CONSERVATION 


its on fast-reactor containment (LMFBR), 2:54364 
SHELLS/CREEP 


Finite element nn buckling analysis of shallow spherical shell 
(HTGR), 2:5432 
CONTAINMENT SHELLS/STRESS ANALYSIS 
Finite element sy buckling analysis of shallow spherical shell 
(HTGR), 2:5432 
CONTAINMENT SPRAY SY: ee ay silly ie ge 
Removal of radioactive aerosols from the post accid 
sane of an LWR-containment, 2: B45 572 (CONF. 760822- 


CONTAINMENT SYSTEMS 

See also CONTAINMENT SPRAY SYSTEMS 

CONTAINMENT SYSTEMS/PERFORMANCE TESTING 
Mark II Pressure Su ames Program, Phase II and III 


tests, 2:54586 
INTINENTAL SHELF/ENERGY SOURCE DEVELOPMENT 
State information needs related to onshore and nearshore effects of 
OCS petroleum development, 2:54692 (PB-266001) 
CONTINENTAL SHELF/GOVERNMENT POLI 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
of the Committee on Energy and Natural Resources, United 
States Senate, together with Minority views to accompany S. 9, 


2:54693 
CONTROL ROD DRIVES 
Recent trends of control and instrumentation system engineering 
for BWR nuclear power plant, 2:54508 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
= worths in a simulated radial parfait LMFBR core, 
: 1 
CONTROL ROOMS/ AIR CLEANING SYSTEMS 
Control room ventilation intake selection for the floating nuclear 
wer plant, 2:54574 (CONF-760822-P2) 
co OL ROOMS/RADIATION DOSES 
Evaluation of control room radiation exposure (Nuclear power 
lant accidents), 2:54575 (CONF-760822-P2) 
co) OL THEORY (REACTOR) 
See REACTOR KINETICS 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/PERFORMANCE 
Thermal performance models and drift loss predictions for a spray 
cooling system, 2:54222 
Thermal performance of large UHS spray ponds (Ultimate heat 
sink), 2:54492 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Integrated approach to assess and resolve the environmental 
problems associated with power plant cooling systems, 2:54220 
COOLING TOWERS/COST 
Costs and cost algorithms for dry cooling tower systems, 2:54217 
(BNWL-2123) 
COOLING TOWERS/MATHEMATICAL MODELS 
Computerized engineering model for evaporative water cooling 
towers, 2:54218 (K/CSD/INF-77/1) 
COOLING TOWERS/PLUMES 
Review of cooling tower drift deposition models, 2:54219 
(ORNL/TM-5357) 
COOLING TOWERS/SPECIFICATIONS 
Structure of natural draft cooling towers, 1. Study on cooling 
tower shells, 2:54221 
COOLING TOWERS/STRESS ANALYSIS 
Structure of natural draft cooling towers, 1. Study on cooling 
tower shells, 2:54221 
COPPER/AUGER ELECTRON SPECTROSCOPY 
Angular-resolved Auger emission spectra from a clean Cu(100) 
surface, 2:54886 


CRUSTACEANS/BIOLOGICAL ADAPTATION 


COPPER/BIOLOGICAL EFFECTS 
Effects of copper on the coral-reef echinoid Echinometra mathaei, 


2:55194 
COPPER/ELECTRODEPOSITION 
Interferometric —e of transient diffusion layers, 2:54928 


Reflection efficiencies of x-ray mirrors 1-10 KeV, 2:55049 (UCID- 
17505) 
COPPER ALLOYS/ELECTROSLAG WELDING 
Investigations to i ve the mechanical properties of 
welded joints of 60-mm-thick plates made of brainy Aon al 
NiCuMoNb 5, 13 MnNiMo 5 4, TTStE 36), 2:54807 (BNWL-tr- 


226) 
COPPER ALLOYS/FORMATION FREE ENTHALPY 
Generation of self-consistent Gibbs energy functions for binary 
systems: the Fe-Cu system as an example, 2:54808 (IS-M-91) 
COPPER ALLOYS/FREE ENTHALPY 
Generation of self-consistent Gibbs energy functions for binary 
systems: the Fe-Cu system as an example, 2:54808 (IS-M-91) 
COPPER ALLOYS/MICROSTRUCTURE 
Modification of fibrous morphology in the Cd-CuCds and Mg- 
Mg2Si eutectics by ternary additions, 2:54789 
Self-consistent theory of steady-state lamellar solidification in 
binary eutectic systems, 2:54791 
Structural perfection of directionally solidified lamellar eutectics, 
2:54790 
COPPER ALLOYS/PHASE DIAGRAMS 
Phase diagram information for processing of superconductors, 
2:54781 (BNL-22435) 
CORALS 
Effects of copper on os reef echinoid Echinometra mathaei, 
2:55194 
CORONA (SOLAR) 
See SOLAR CORONA 
CORTICOIDS 
See CORTICOSTEROIDS 
CORTICOSTEROIDS/BIOLOGICAL EFFECTS 
Efficacy of prophylactic irradiation in altering renal allograft 
survival, 2:55158 
COSMIC X-RAY SOURCES/POLARIZATION 
Ellipsoidality effects and linear polarization in close x-ray binaries 
(Phase dependence of Stokes and linear polarization 
for optical component), 2:55213 
COSMIC: X-RAY SOURCES, 
Role of the Alfven surface in forming x-ray pulses in accreting 
pulsars, 2:55214 
COSMIC X-RAY SOURCES/STAR MODELS 
Ellipsoidality effects and linear in close x-ray binaries 
(Phase dependence of Stokes parameters and linear polarization 
for optical component), 2:55213 
Cc PROCESS 
CO-Steam process (Product ity evaluation; continuous process 
unit), 2: $3634 (GFERC/ -71/2) 
Quarterly technical progress report, January-March 1977, 2:53653 
(GFERC/QTR-77/2) 
WS/NUTRITION 


Effects of ingested soil on ration utilization by dairy cows, 2:55154 
CP INVARIANCE 
Consequences of the Okun-Zakharov-Pontecorvo model of CP 
nonconservation, 2:55296 (UH-511-233-77) 
Gauge theories of'microweak CP violation, 2:55280 
CRABS 


See CRUSTACEANS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
ae CONSUMPTION iii 
tate of Illinois ti ae 
CROSS SECTIONS/ COMPUTER COD 
User's guide for ICE-II 7a meron + a code to 
a 2:55530 (O ‘CSD/ 
-9/R1 
CROSS SECTIONS/DATA COMPILATION 
High *°Pu FTR/EMC its and analysis: cross section 
a 2:54518 (GEDLITME-71.17) 
CRUDE OIL 


See PETROLEUM 
CRUSTACEANS/BIOLOGICAL ADAPTATION 
Heat death in the crayfish Austropotamobius 
inactivation of muscle membrane-bound A’ 

cold adapted animals, 2:55169 





ss ee EFFECTS 


Seo Rea 


Resistive cable, phase III. Final report, April 18, 1974- 
March 3 31 1977, 2554265 (CONS/2106-1) - 


CRY 
acnedens i cryogenics, and vacuum technology for linear 
accelerators, 2:55025 ed 
CRYOPUMPS/PERFORMANCE 
Se en er ae TET expetonnt, 


ON SPECTRA 
Emission of curium (2034 *“*Cm lines from 2400 to 
11200 af 2:55244 


ION SPECTRA 
Emission of curium (2034 *“*Cm lines from 2400 to 
11200 A), 2:55244 
LIMITERS 


See also CIRCUIT BREAKERS 
POWER TRANSMISSION LINES 
CURRENT LIMITERS/COST 
St limiting conductor, 2:54260 (EPRI-EL-276-SR) 
Planning for fault current limiters on electric power systems, 
2:54263 (EPRI-EL-276-SR 
CURRENT LIMITERS/DESIGN 
Current limiting conductor, 2:54260 (EPRI-EL-276-SR 9 
276-SR) 


ofiiaer raaensriatavateaes™ 


Feasibility of a vacuum arc fault current limiter, 2:54248 (EPRI- 
EL-276-SR) 


cae ne current limiter, 2:54258 (EPRI-EL-276-SR) 
IM S/MEETINGS 


— proceedings: new concepts in fault current limiters 
cule circuit breakers, 2:54242 (EPRI-EL-276-SR) 
LIMITERS/OPERATION 
omen impedance fault current limiter, 2:54259 (EPRI-EL- 
Developmental studies of a current limiter 7 oe arc 
current commutation, 2:54262 (EPRI-EL-27 
NELaI jt ; vacuum arc fault current limiter, 2: S248 (EPRI- 


NGL ean) to high speed current limitation, 2:54247 (EPRI- 


aa on a switched resistor fault current limiter, 

2:54261 (EPRI-EL-276-SR) 

Protective petra Sy implications of fault current limiters, 2:54249 
Se 


ITERS/PERFORMANCE 
ae lilting conductor, 2:54260 (EPRI-EL-276-SR) 
Developmental studies of a current limiter using vacuum arc 
current commutation, 2:54262 (EPRI-EL-276-SR) 
=> h to high speed current limitation, 2:54247 (EPRI- 


omy 
sani or Poult current limiters on electric power systems, 
2:542) y (EPRI-EL-276-SR) 
re on a switched resistor fault current limiter, 


RI-EL-276-SR) 
-— 1 REL er for fault current limiters, 
2: RI-EL-276-SR 


“Ratings a CATIONS 
ee —— fault current limiters, 
cunts Es) » 


“ae neti n in the Lorraine district, 2:53782 
LOADERS/DESIGN 

we wre wien The ade lic ), 2:53729 Pe 2637 31) 

tt 731 

CUTTER ) 


OADERS/FAUL 

Operations analysis of coalfaces data with coal plows and shearer 

loaders utilization (5 refs), 2:53779 

CUTTER LOAD) ge pee 
Operations analysis of coalfaces data 
loaders utilization i ao 2:53779 

CUTTING TOO) 
ee ee nner at aiiet Bitten Colliery, 

CYANIDES/INFRARED 
Infrared studies 


with coal plows and shearer 


studies of one-dimensional conductors of the cation- 
a vem Mi.75[Pt(CN).]1.5H2O as M=K, Rb, or Cs, 


CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
acter = apy COMPOSITION 
Composition of isoalkanes and cycloalkanes present as impurities 
in treated liquid paraffins, 2:53899 
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CYCLOALKANES/GAS cae yee terested 


Tonic ny age of Binor-S for use as a high energy fuel 
(Patent; clic saturated hydrocarbon), 2: 4086 
pe et TOR FACILITIES 
A peilideaicanueevat Ut anaaetainalis tits enedioul 
with the NASA variable energy cyclotron horizontal neutron 
delivery system, 2:55027 (N-77-17840) 
Ne nat onganncncnn MONITORING 
area survey of neutron radiation levels associated 
= the NASA ae energy cyclotron horizontal neutron 
delivery system, 2:55027 (N-77-17840) 
CYTOCHEMISTRY/FEULGEN 


Protection of mineral its in Czechoslovakia, 2:53720 
CZECHOSLOVAKIA/COAL MINING 


Protection of mineral in Czechoslovakia, 2:53720 
CZECHOSLOVAKIA/GEOLOGY 
Heat flow map of the Bohemian oo. 2:54155 
CZECHOSLOVAKIA/HEAT 
Geothermal measurements in <All Cretaceous and Permo- 
Carboniferous sediments in northern Bohemia, 2:54153 
Heat flow map of the Bohemian massif, 2:54155 
Heat production data from airborne and laboratory measurements 
of gamma-ray activity of rocks, 2:54156 
CZECHOSLOVAKIA/NUCLEAR POWER PLANTS 
Development of nuclear power and the resolutions of the XVth 
Congress of the Communist Party of Czechoslovakia and of the 
Se ee ee ee ee 
CZECHOSLOVAKIA/ROCK BURSTS 
Rock bursts and possibilities of their prevention, 2:53751 


D RESONANCES/MASS 
Factorization of Regge slopes for ordinary and new hadrons, 
2:55283 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
LIMITERS 


DEMAND 
See CURRENT LIMITERS 
DENMARK/ENERGY POLICY 
Alternative Danish a ae 2:54683 
Se cai 
ternative Danish energy planning, 
DEOXYRIBONUCLEASE. 
See DNA-ASE 
ee eee 
talytic desulfurization of naphtha over Indian bauxite, 2:53889 
DETERGENTS/QUALITY co) OL 
Determination of the percentage content of chlorine bound in 
eee Seneeeeeae, 2:54918 


ON 
hy, 2:54911 
E 


in acetylene and between 
et enc 54912 
D PING CO 


UNTRIES/ENERGY SO! 
Future resources and world 2:54667 
DEWAXING/TEMPERATURE EFFECTS Cook, 3 


Lube oil in dichloroethane/benzene solution, 2:53893 
— 
Reversal of experimental diabetes by fetal rat pancreas. I. Survival 
pense Ae ey nao corny tropa 196°C (Growth and 
synthesis in transplanted fetal pancreas preserved by 


ualteings 238147 2:55147 


See also BIOMEDICAL Re ae Y 
INTISCANNI. 


DIAGNOSTIC TECHNIQUES COMPARATIVE 
pee ae nance 
~~ taneous canine tumors with ammonia and L- 

with N-13, 2:55138 
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DIAGRAMS/COMPUTER CODES 


PICTURE: a picture-dra a e for the TRIX/RED 
rt edinor, 2:55538 suctD. 38158 
DIAMOND DRILLING 


See DRILLING E: UPMENT : 
DIAPHRAGMS ONUCLEAR DEVICE) 


See LIMITERS 
ee 
icity of diatoms, and silicon limitation in offshore 


surat teas 1975, raphe 
ERFORMANCE TESTING 


“laa of methods for i increasing vacuum breakdown 
2:55012 (COO-4002-3) 
D (C MATERIALS/THERMAL CONDUCTIVITY 
Phonon scattering in amorphous solids, 2:54862 
IELECTRICS 


D 
See DIELECTRIC MATERIALS 
DIESEL FUELS/ADDITIVES 
Multifunctional of action of pour-point depressant additives 
for diesel fuels, 2:53903 
DIESEL FUELS/CORROSION INHIBITORS 
Multifunctional type of action of pour-point depressant additives 
for diesel fuels, 2:53903 
DIESEL FUELS/IMPURITIES 
—— of contaminant particle size in fuels and oils, 
2: 5 
DIESEL FUELS/POUR POINT 
Multifunctional type of action of pour-point depressant additives 
for diesel fuels, 2:53903 
DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
KORTEWEG-DE VRIES E 
DIFFERENTIAL EQUATIONS/DIRI 
Mesh refinement and local inversion of elliptic partial differential 
uations, 2:55357 
D INTIAL EQUATIONS/NUMERICAL SOLUTION 
GEARB: solution of ordinary differential equations having 
banded Jacobian, 2:55537 (UCID-30059(Rev.2)) 
Mesh refinement and local inversion of elliptic partial differential 
equations, 2:55357 
rator splitting on vector processors, 2:55541 (UCRL-79316) 
DIGITAL FILTERS/DESIGN 
Complexity vs performance in digital filters (Criteria for selection 


of Bye Butterworth or Chebyshev filter), 2:55013 


(SA 6-0643) 
Two-dimensional spectral factorization with applications in 
recursive digital filtering, 2:55543 
DIRICHLET PROB ONLINEAR PROBLEMS 
Mesh refinement and local inversion of elliptic partial differential 
uations, 2:55357 


See ACCIDENTS 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISTILLATION EQUIPMENT/DESIGN 
Optimal design of rotational equipment for close fractionation of 
hydrocarbons, 2:53881 
DISTRICT COOLING/ECONOMIC DEVELOPMENT 
— at future of district heating and cooling in Hamburg, 
DISTRICT HEATING 
Method for the transport and use of waste heat from power 
stations, 2:54232 
Method of heat storage (Patent), 2:54638 
DISTRICT HEATING/CONSTRUCTION ~— . 
oe pipe, particularly for hot water pipes (Patent), 
DISTRICT HEATING/ECONOMIC DEVELOPMENT 
— . ane future of district heating and cooling in Hamburg, 
2: 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
oe pipe, particularly for hot water pipes (Patent), 
2: 1 
DIVERTORS/APERTURES 
= divertor slot design to enhance magnet shielding, 
2:55524 
DIVERTORS/CHARGED-PARTICLE TRANSPORT 
Behavior of plasma ions near the separatrix in a tokamak with a 
loidal divertor, 2:55403 (JAERI-M-6727) 
DI TORS/DESIGN 
be divertor slot design to enhance magnet shielding, 
2:55524 
DIVERTORS/HEAT TRANSFER 
Development of a heat flux meter and measurement of the heat 
flux to the divertor in DIVA, 2:55513 (JAERI-M-6723) 
DIVING OPERATIONS/HEALTH HAZARDS 
New frontiers in diving technology, 2:53844 
DIVING OPERATIONS/PERSO: 
Practical underwater training for divers, 2:55018 


O rneeanaieaeal a 


PrgtacI-C)/sub n/, 0 LC: CT y/sub. n/ and ond dtA-G-C)/sub nyt 


T)/sub n/, 2:5492 
PAMINE/LABELLIN 


Radiopharmaceuticals. ie dopamine analogs. 
Synthesis and radio 6-iododopamine and tissue 
distribution studies in animals, 2:54943 

DOPAMINE/UPTAKE 

Radiopharmaceuticals. 16. Hal dopamine analogs. 
Synthesis and radiolabeling of 6-iododopamine and tissue 
distribution studies in animals, 2:54943 

DOPPLER COEFFICIENT 

Sodium void and doppler reactivities in oxide and carbide 

LMFBRs, 2:54382 
DOUBLET-2 DEVICE/MATHEMATICAL MODELS 
Diffusive transition from belt pinch to doublet, 2:55476 (IPP-6/ 


147) 
DOUBLET-2 DEVICE/PLASMA CONFINEMENT 
Doublet IIA experiments, 2:55370 
DOWTHERM 


See BIPHENYL 
DRIFT INSTABILITY/CHARGED-PARTICLE TRANSPORT 
Theory and simulation on the anomalous due to drift 
wave instabilities, 2:55424 (IPP-6/147) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILL BITS/DESIGN 
New bit developments, 2:53863 
Rock bit technology: the effect oem 2:53861 
DRILL BITS/P IRMANCE 
Rock bit technology: the effect on drilling costs, 2:53861 
DRILL PIPES/D IRMATION 
Boundary effect during compression of a bar within a cylindrical 
cavity, 2:53857 
DRILL PIPES/INSTALLATION 
Treatment of the Archimedes law during free sinking on a 
of pipes into a borehole filled with flush fluid, 2:53853 
DRILLING 
See also WELL DRILLING 
DRILLING/BIBLIOGRAPHIES 
Sandia energy titles, 2:54649 (SAND-77-0921) 
DRILLING/RESEARCH PROGRAMS 
Sandia energy titles, 2:54649 a a: 
DRILLING/SITE SELECTIO) 
Field expectations and the aeaatacill of wildcat drilling, 
2:53874 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 
DRILLING EQUIPMENT/PERFORMANCE 
Novel rock disintegration — iques, 2:54966 
DRILLING FLUIDS/VISCOUS Ww 
Concerning a problem of nonstationary flow of a viscoplastic 
liquid during sinking and lifting operations and in the presence 
of a permeable stratum, 2:53852 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/MACHINE PARTS 
Application of E. Schmidt's method in veins Soar 
temperature distribution over the depth of 
brake pulley, 2:53856 
OS seaananeee OMOSOMAL ABERRATIONS 


Ex ae of meiotic drive systems. I. 
Pseudo-Y chre c csrcrame! > as a means of eliminating vy 
populations of Drosophila en (X radiation), 2:55164 

DROSOPHILA/POPULATION DYNAMICS 
Experimental population genetics of meiotic drive systems. I. 
Pseudo-Y choumaanill drive as a means of eliminating 
—— of Drosophila melanogaster (X radiation), 2:5 
D 
See also ANESTHETICS 
ANTIBIOTICS 
RADIOPHARMACEUTICALS 
DRUGS/BIOLOGICAL EFFECTS 

Behavioral thermoregulation and neur: amines in fish (Chromus 

chromus), 2:55183 
DUSTS/CONTROL 

Controlled recirculation of ventilation--a means of dust control in 

“ = advance headings (13 soft), 2: 53836 
onclogging water spray system for continuous-mining machines: 
pare hee ting Information circular, 29 
Jun 73-1 Jun one 53737 265934) 

YE LASERS/DESIGN 


process of 


Method and device for synchronous generation and amplification 
of tunable vuv laser radiation (Patent), 2:54975 





DYE LASERS/TUNING 
Franz-keldysh effect tuned laser, 2:54972 (AD-D-003607) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM/EMISSION SPECTRA 
Hyperfine-structure and isotope-shift measurements on Dy I 
45988.562 using —- laser spectroscopy and an 


DySPROSIUM Al ALLOYS, 


Magnetostriction and thermal expansion o' f single crystals of the 
capa getiens aeaoeien alloys, 2:54813 


See AUDITORY ORGANS 
EARTH ATMOSPHERE 
See also AIR 


Treatment of advection in flux formulations for variable grid 
— with application to two models of the atmosphere, 
2:5506 

EARTH ATMOSPHERE/SAMPLING 

ee — Progress report, 1 April 1976-30 June 1977 
(Tritium and hydrocarbons in atmospheric samples from world 
sites), 2:55091 (ORO-3944-13) 

EARTH MANTLE/ENERGY TRANSFER 
= apace and temperature in the upper mantle. III, 
EARTH MANTLE/MATHEMATICAL MODELS 
ee - ey and temperature in the upper mantle. III, 
541 
EARTH MANTLE/PHASE STUDIES 
High oe phase een ma and the constitution of the Earth's 
, 2:54196 
EARTH MA CATES 
High pressure ga equilibria and ben constitution of the Earth's 
mantle ), 2:54 
EARTH CONDUCTIVITY 
= and temperature in the upper mantle. III, 
EARTHQUAKES/GROUND MOTION 

Soil-structure interaction effects at the Humboldt Bay 

in the Ferndale uake of June 7, 1975, 2:54590 § Bp 26h95 795) 
TH HAZARDS | 


: a health p! ‘s view (Cost 
er), 2:55110 PENI 22363) 
MESA FIELD/TEST FA 
Planning and design of additional East Mesa Geothermal T. 
OUD Phase 1B. Volume I. Final report, 2:54180 (SAN/ 
EBR-2 REACTOR/FAILED ELEMENT DETECTION 
MIXTAG: a code to identify the components of a mixture of 
xenon 2:54390 
EBR-2 REA IR/REACTOR CORES 
— of a 12-Hz effect in the upper plenum of EBR-II, 


ECCS 
(Emergency core cooling system.) 
ECCS/DESIGN 


wowl 2s U Head Injection system and typical results 
), 2:54624 
ECCS/PERFORMANCE 
Evaluation of ECCS for PWRs, 2:54625 
prt mae TESTING 


ECCS 
ECC penetration studies as alternative injection 
ane aan pnt te po 
a ete cold- 3 and hot-leg injection (PWR), 


Ba ae 
semiscale MOD-1 system (PWR), 2:54620 
ere oer epee nnat peatianh, 
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ECCS/REGULATORY GUIDES 
Safety evaluation guide on the emergency core cooling systems of 
light er reactors, 2:54596 


nam pm ay economic philosophy, 2:54660 
ECONOMIC D IPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/DECISION MAKING 
Alternatives for a Volume VII. The cost/trade-off 
study team reports (14 committee reports), 2:54657 
ECONOMIC POLICY/SOCIO-ECONOMIC FACTORS 
Towards an eco ly-based economic philosophy, 2:54660 
ECONOMY, TION 
Turnpike properties for the optimal use of a natural resource 
— resource and renewable or nonrenewable resource), 


EDUCATION/LEGISLATION 
Politicians and professionals: interactions between committee and 
staff in state 2:54685 (PB-265345) 
EFFLUENTS ( ICAL) 
See CHEMICAL EFFLUENTS 


EINSTEIN + od BQUATIONS/MANY -DIMENSIONAL 
CALCULATIO} 
Ssecmemameeie! felds as a manifestation of the geometry of three- 
dimensional Riemannian 


spaces of the second class of 
oe 2:55298 
STEIN-MAXWELL EQUATIONS/SYMMETRY GROUPS 
Einstein-Maxwell field equations. II, 


(Devices a production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/ANODES 
Point of passivation of a zinc electrode in alkali, 2:54647 
ELECTRIC BATTERIES/ELECTROCHEMISTRY 
—— of elementary processes within porous electrodes. 
rt, 2:54643 (AD-A-038915) 
ELECTRIC TRIC CABLES 


See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/FIRE RESISTANCE 
of class 1E cables for nuclear power generating 
stations BWR, HTGR), 2:54289 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES/KINETIC EQUATIONS 
Plasma phenomena in gas discharges, 2:55394 
‘C POWER/CHARGES 
Coal: an assessment of the rtunities and challenges, 2:53747 
ELECTRIC POWER/D! ON MAKING 
Values in the electric 4 bd (Book), 2:54700 


a PO 
and practical problems associated with the 


Be deen 


FPC releases preliminary 1976 power production, capacity, fuel 
consumption data, 2:54701 
iC SWITCHES 


See S eee pd 


UTILITIES 
See PUBLIC UTILITIES 
ELECTRICITY SUPPLY COMPANY REACTOR 
See ESCOM REACTOR 
ELECTRIC-POWERED VEHICLES/ENERGY CONSUMPTION 
—_ " baseline tests of the Lucas Limousine, 2:54759 (N-77- 
ELECTRIC-POWERED VEHICLES/LEGISLATION 
= 37085) non-nuclear energy legislation (19 items), 
ELECTRIC. POWERED VEHICLES/PERFORMANCE 
TESTING 


— " baseline tests of the Lucas Limousine, 2:54759 (N-77- 


Analysis of ground data obtained during the 
rocket launches in the AEOLUS program, April 1975, at Fe 
Manitoba. Final report Dec 75-Dec 76, 2:55236 (AD- 
ELECTRON BEAM WELDING/PROCESS CONTROL. 
Use of a microcomputer-based a 
proce contol nan clectron bea welding tachine, 237 
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ELECTRON BEAMS/BEAM TRANSPORT 
Transport of a relativistic electron beam to a thermonuclear 
are, 2:55506 (SAND-77-6011) 
ON BEAMS/EQUILIBRIUM 
pe echo and oe properties of relativistic electron rings 
ELECTRO SEA MS/STABILITY 
Equilibrium and Aero d properties of relativistic electron rings 
and E-layers, 2:55406 
ON DOSIMETRY /CALCULATION ie 
ape ne uivalent phantoms exposed to ~energy 
rawr tenants theory to Monte Carlo, 2:55343 
ELECTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Calculation of dose from high-energy electrons, 2:55342 
ELECTRON DOSIMETRY/MO ONTE CARLO ARLO METHOD 
Calculation of dose from high-energy electrons, 2:55342 
ELECTRON GAS/STOPP: G POWER 
Energy losses by slow ions o atoms to electronic excitation in 
solids, 2:5532' 
ELECTRON GUNS/BRIGHTNESS 
Problem of obtaining optimum brightness from your LaBs gun, 
2:54079 (IS-M-89) 
ELECTRON GUNS/DESIGN 
Field emission electron gun ( (Patent), 2:55022 
ELECTRON MICROSCOPES 
New detector system for cathodoluminescence microsco y 
pone von system for ss cathodoluminescence li; 
emitted from thin sample in SEM), 2:55042 (BNL- 32388) 
ELECTRON MICRO: PES ON SOURCES 
Design of the Broers type LaBs gun, 2:55044 (IS-M-90) 
Performance of standard SEM guns modified for convenient 
oper 9 and use of LaBs source, 2:55043 (BNL-22259) 
Problem of obtaining optimum brightness from your LaBg gun, 
2:54079 (IS-M-89) 
ELECTRON MICROSCOPES/USES 
ee of . -_ class electron microscope to materials 
science, 2:544! 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
7 — waves in the presence of electron plasma waves, 
ELECTRON SOURCES/DESIGN 
Design of the Broers type LaBs gun, 2:55044 (IS-M-90) 
ELECTRON SOURCES/ENERGY SPECTRA 
Electron —— and space charge calculations in reflex diodes, 
2:55393 (UCRL-79377) 
ELECTRON SOURCES/PERFORMANCE 
Performance of standard SEM guns modified for convenient 
- and use of LaBs source, 2:55043 (BNL-22259) 
EL. ON SOURCES/PULSE GENERATORS 
Preliminary design of a 100 Hz, 350 kV short pulse generator, 
2:55490 (SAND-77-0174) 
ELECTRON SOURCES/VACUUM SYSTEMS 
Superconductivity, cryogenics, and vacuum technology for linear 
accelerators, 2:55025 
ELECTRON TUBES/SPACE CHARGE 
Electron energy and space charge calculations in reflex diodes, 
2:55393 (UCRL-79377) 
ONEGATIVITY/ION CYCLOTRON RESONANCE 
SPECTROSCOPY 
Acid-base properties of molecules in excited electronic ~ 
utilizing ion cyclotron resonance spectroscopy, 2:5490 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/PERFORMANCE TESTING 
Atmospheric particle detectors (a rood with abstracts). 
rt for 1964-Apr 77, 2:55068 (NTIS. 77/0360) 
EL. ONIC EQUIPMENT/RELIABILITY 
ing of Class 1E electronic instruments, 2:54490 
.ON-MOLECULE COLLISIONS/RESONANCE 
SCATTERING 
Decay and excitation of a quantum system following two 
successive sudden changes in the Hamiltonian, 2:55253 
ELECTRON-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


-pion electroproduction, 2:55268 
ELECTRON-NUCLEON INTERACTIONS 


See also ELECTRON-NEUTRON INTERACTIONS 
ELECTRON-PROTON INTERACTIONS 
ELECTRON-NUCLEON INTERACTIONS/STRUCTURE 
FUNCTIONS 
ae of forward protons up to Q? = 9.5 GeV, 
IN-POSITRON INTERACTIONS/ANNIHILATION 
Analysis of et + e~ yields V* + V™~ yields e* + v/sub e/ + p™ 
+ v-bar/sub j./ with beam polarization (Analytic expressions 
for cross sections), 2:55275 


ENERGY CONSERVATION/PUBLIC OPINION 


Molecular charmonium and C-exotic mesons, 2:55273 
ELECTRON-PROTON aie ce ar SECTIONS 
Scalar- a of electroproduced K* A and K* 5° 
final states, 2:55267 
ELECTRON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive vty ae electroproduction, 2:55268 


Tamas of fas (P2689) by reverse osmosis. Final 
mn 2:547: 265393) 
ZTess Mut haeaarbenils 1977, 2:53653 
TO report, January- 
Quarterly ecicalpo 


Removal of fl jis SP by electrostatic precipitation, 
2:53701 (G C/QTR- . 
yer 2 piece ein Mee gS a 
rogress report, January- 
(GFERC/OTR- OTR 


Removal of fly ash Ade! stack by electrostatic precipitation, 
2:53701 (G C/QTR-77, 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTING 


Ultrahigh efficiency sparkproof electrostatic precipitation, 2:54961 
(CONF-7608 822.P2) 


See also METALS 
ELEMENTS/ACTIVATION ANALYSIS 
Use of multivariate analysis to identify sources of selected 
elements in the Boston urban aerosol, 2:55086 
ELEMENTS/MASS SPECTROSCOPY 
Environmental and fuel materials analyses by multi-element 
isotope dilution k-source mass a ae 
ELMO B TORUS/PLASMA be GNOSTI 
High beta = section (Charge laser scat 
ray, and ion beam probing), 25: 55379 (0) 5275) 
ELMO BUMPY TORUS/PLASMA meng pte! 
Plasma Theory Division (EBT theory, MHD Satan 
equations, es TNS physics), 2:5 (ORNL-5275) 
EMBRYONIC D) 
See ONTOGENESIS 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN 
Development and current status of emergency oe 
reer at CEGB nuclear power stations (AGR 
0x), 2:54331 
EMERGENCY RODS 
See SCRAM RODS 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
EMISSION SPECTROSCOPY/EQUIPMENT 
—— multichannel microspectrofluorometer, 2:55052 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Compilation of selected non-nuclear energy legislation (19 items), 
2:54686 (TID-27693) 
ENERGY/LEGISLATION 
Energy fact book, 1977. Technical report, 2:54648 (AD-A-038802) 
ENERGY/REGULATIONS 
Energy fact book, 1977. Technical report, 2:54648 (AD-A-038802) 
ENERGY/RESEARCH PROGRAMS 
on fact book, 1977. Technical report, 2:54648 (AD-A-038802) 
CCOUNTING 


Using net energy methodology for energy planning: tradeoffs of 
supply vs. end-use technologies. Volume II. Final report (New 
England), 2:54651 (FE-2443-2) 

ENERGY CONSERVATION 

Environmental inspection routes and the constrained travelling 
salesman problem, 2:54666 

Sandia energy titles, 2:54649 (SAND-77-0921) 

ENERGY Se ee, 

Feasibility study on the im and codes on university 

pot energy use. + does Source date 254677 (LID 
29. 
ENERGY CONSERVATION/LEGISLATION 
Politicians and professionals: interactions between committee and 
staff in state 1 tures, 2:54685 (PB-265345) 
ENERGY CONSERVATION, ALS 
Energy fact book, 1977. 7ATION/PLANRIN 2:54648 (AD-A-038802) 
YY CONSERVATION, IG 
State of Maine state conservation plan, 2:54678 
ENERGY CONSERVAT N/PUBLIC O} ON 

Illinois energy conservation implementation plan. Public 
Abstract, conducted on lesunry 14-February 4, 1976. Final 
report, 2:54676 (PB-265497) 





ENERGY CONSERVATION/RESEARCH PROGRAMS 


ENERGY CONSERVATION/RESEARCH ona weap 
Quarterly report to U.S. House and Senate Committees 
(3rd). Quarterly report Jun-Sep 76, 2: 54675 (PB- 


ENERGY SOY ae, ares ; 
Feasibility study on the im and codes on university 
poke energy use. aon Source data, 2:54677 (TID- 
ENERGY CO) a A ne FACTORS 
tate of conservation plan, 2:54678 
ENERGY CONSERVAT IN/TECHNO) TRANSFER 
Energy alternatives within NATO, 2:54684 
ENERGY CONSERVATION/TECHNOLOGY UTILIZATION 
Toward a methodo for the implementation of energy saving 
technologies, 2:546 
— — Fy eee spear poh 
ly on the im codes on university 
~—— energy use. Veiume fi se Source data, 2:54677 (TID- 
ENERGY CONSUMPTION/MANAGEMENT 
Environmental eee routes and the constrained travelling 


ae ae 2:54666 
ENERGY NSUMPTION/SCHOOL BUILDINGS 
Feasibility study on the impact e— and codes on university 
and co energy use. I. Source data, 2:54677 (TID- 
27629-P1 
ENERGY CONSUMPTION/STANDARDS 
State of Maine state energy conservation plan, 2:54678 
—_ CONVERSION, 
m4 fact book, 1977. Technical report, 2:54648 (AD-A-038802) 
DEMAND 


Constraints to the expansion of coal mine production, 2:53744 
ENERGY DEMAND/FORECASTING 
Future possibilities of bituminous coal in the field of electric 
NP reg ion (For German Federal Republic), 2:54704 
GY EFFICIENCY/TECHNOLOGY UTILIZATION 
Toward a a for the implementation of energy saving 
a 2:54679 
ENERGY FACILITIES 
“— to expand fuel sources in western states. Survey of 
or proposed coal, oil shale, tar sand, uranium, and 
geothermal supply expansion projects, and related 
infrastructure, in states west of the Mississippi River (as of May 
1976)., 2:54690 (PB-265633) 
ENERGY FACILITIES/ENVIRONMENTAL IMPACTS 
Coastal facility oe a methodology for development with 
environmen my tony ll ne aaa 
2:54664 (PB-266017) 
ene in — 


~ pa! (Ce the net energy of 
electricity-generatin; pe COO-2865-5) 
ENERGY FA‘ acretase SELECTIO 

FEA energy ity siting workshops, 2: 34653 (PB-265755) 

ay ed and criteria for siting energy plants in Idaho, 
ENERGY MANAGEMENT 

Environmental inspection routes and the constrained travelling 

salesman 2:54666 


=, MANAGEMENT/MANUALS 
ey Sat fact —_., 1977. Technical report, 2:54648 (AD-A-038802) 


EEC y sans for imported crude oil, 1956-1985, 2:54694 
Studies on the energy system of Hokkaido. I, 2:54146 
Turnpike properties for the optimal use of a natural resource, 


ENERGY POLICY 
= of selected non-nuclear energy legislation (19 items), 
(TID-27693) 
Economies of coal supply, 2:53717 
—— viewpoints on mining and transportation of coal, 
ENERGY POLICY AND CONSERVATION ACT 
= of selected non-nuclear energy legislation (19 items), 
(TID-27693 
ENERGY SHORTA 


Natural Smet a (Flows between 
ce erences Ne 2:53942 


— eeeneteitramniienen Sere of 
a rete Sees, eeerhan, and 
geothermal supply expansion projects, and related 
infrastructure, in west of the Mississippi River (as of May 
1976)., 2:54690 "B.265633) 
ENERGY SOURCE DEVELOPMENT/FINANCIAL 
INCENTIVES 


Outlook for energy resource it in Alaska, 2: — 
ENERGY SOUR: DEVELOPMENT, SITE SELECTIO 
FEA energy facility siting workshops, 2:54653 (PB 265755), 
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ENERGY SOURCE pang ae piney Sar os IMPACT 


ed eee gy development-impacted 
spalities, 254054 (PB-265804)" py: rie 


ENERGY SOU URCE DEVELOPMENT/SOCIO-ECONOMIC 
FACTO) 
State information needs related to onshore and nearshore effects of 
OCS petroleum development, 2:54692 (PB-266001) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 


ENERGY SOURCES/DECISION MAKING 
Alternatives for Washington. Volume VII. The cost/trade-off 
study team reports (14 committee ~ or 2:54657 
ENERGY SOURCES/EXPLOITATIO: 
Turnpike properties for the optimal use of a natural resource 
(Sin, le resource and renewable or nonrenewable resource), 


ENERGY SOURCES/FORECASTIN 

Future resources and world develo ies (Book), 2:54667 
ENERGY SOURCES/GLOBAL ASPECTS 

Future resources and world a (Book), 2:54667 
ENERGY SOURCES/MEETINGS 

Resource recovery, 2:53606 
ENERGY SUPPLIES 

Constraints to the expansion of coal mine production, 2:53744 
ENERGY SUPPLIES/PLANNING 

Using net energy methodology for energy planning: tradeoffs of 

supply vs. end-use technologies. Volume II. Final report (New 

= ), _— (FE-2443-2) 


See also NUCLEAR ENGINEERING 
ENGINEERING/EDUCATION 
— Society of American Indian Engineers: origin and future, 
ENGLAND 
See UNITED KINGDOM 
CED RECOVERY/COMPARATIVE EVALUATIONS 
Enhanced oil-recovery methods, 2:53850 
ENHANCED RECOVER Y/ECONOMICS 
Incentives for enhanced recovery, 2:53872 
ENHANCED RECOVERY/FINANCIAL INCENTIVES 
Enhanced oil-recovery methods, 2:53850 
ENHANCED RECOVERY/INTERFACES 
Interfacial effects in the recovery of residual oil by ~~ oor 
studies at Northwestern University. 1 


Quarterly technical 
Sy letter, March 1, 1977-May 31, 1977, »: 53849 (COO- 


ENRICHMENT (SOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT/BIBLIOGRAPHIES 
Sandia energy titles, 2:54649 (SAND-77-0921) 


ENVIRO /DECISION MAKING 
Alternatives for Washington. Volume VII. The cost/trade-off 
study team rts (14 committee reports), 2:54657 
ENVIRONMENT/RESEARCH PROG 
Sandia energy titles, 2:54649 (SAND-77-0921) 
ENVIRO ‘AL EFFECTS/LEGAL ASPECTS 
Federal, State, and local relations in the environmental area: a test 
of the new federalism, 2:54665 
pg in eee IMPACT STATEMENTS 
pact analysis of Coyote Station. Volume 3, 


Environmental 

2:54235 (NP-22344(Vo ol. i) 

ENVIRONMENT. CTS/INFORMATION SYSTEMS 
A guide to ees meine for nuclear en tal 


environmen 
ENVIRONMENTAL PE rt, 1973-76, 2:54669 (PB-265318) 
AL PR 


ON AGENCY/NUCLEAR 
EPA A ceandiand, 2:3 2:54430 
ENVIRONMENTAL PROTECTION AGENCY/STANDARDS 
Rationale for EPA’s proposed uranium fuel cycle standards, 
2:54069 


ENZYME INHIBITORS/MOLECULAR STRUCTURE 


Primary structure of the human pancreatic secretory trypsin 
inhibitor, 2:55117 


See also CARBOXYPEPTIDASE 
DNA-ASE 
PHOSPHOTRANSFERASES 

ENZYMES/BIOLOGICAL EFFECTS 
Decreased surface charge and accelerated senescence 
cells fo! ing neuraminidase treatment, 2:55148 
ENZ ABOLISM 


»Activity changes in selected enzymes from soybean leaves 
following ozone exposure, 2:55190 


of red blood 
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Enzymes as reagents in peptide synthesis: enzyme-labile protection 
— carboxyl groups, P31 19 


See ENVIRONMENTAL PROTECTION AGENCY 


See ENERGY POLICY AND CONSERVATION ACT 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/ELASTICITY 
Thermoelastic properties of unidirectional filamentary composites 
een a semiempirical micromechanics theory 


xy-resin composites), 2:54855 Ort 7 
EPOXY Blame epoxy rei emer 4 


See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATORIAL ELECTROJETS 
See ELECTROJETS 
UIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
Protective coaxial 6 :5508 devices. Semi-annual technical report 
15 Jun-14 Dec 76, 2:5503 — 
IUM/ABSORPTION 
Relative oscillator aaoaie afees the atomic lines of erbium, 2:55246 
ERBIUM/OSCILLATOR STRENGTHS 
Relative oscillator ——— of the atomic lines of erbium, 2:55246 
ERBIUM IONS/FLUO) CE 
Multiphonon relaxation of rare-earth ions in oxide glasses, 2:54864 
ER OBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/LIFE SPAN 
Decreased surface charge and accelerated senescence of red blood 
cells following neuraminidase treatment, 2:55148 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCOM REACTOR 
Power generation in South Africa, 2:54272 
ESCOM-1 REACTOR 
See KOEBERG-1 REACTOR 


ESTERS 
(Includes esters of organic and inorganic acids.) 
ESTERS/METABOLISM 


Enzymes as reagents in peptide synthesis: enzyme-labile protection 


for carboxyl groups, 2:55119 
ESTUARIES/FISHES 
Evaluation and use of gear efficiencies in the estimation of 
estuarine fish abundance, 2:55111 
ESTUARIES/MATHEMATICAL MODELS 
Formulation and closure of a model of tidal-mean circulation in a 
stratified estuary, 2:55100 
Numerical formulation of a time dependent multi-level model of 
an estuary, with particular reference to boundary conditions, 
2:55099 
Simulation of estuarine circulations with a fully three-dimensional 
numerical model, 2:55098 
Two-dimensional —— model for the simulation of partially 
mixed estuaries, 2:5509 
ESTUARIES/REMOTE SENSING 
Remote sensing of coastal wetland vegetation and estuarine water 
a 2:55102 
ESTU ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS/DECAY 
Consequences of the Okun-Zakharov-Pontecorvo model of CP 
nonconservation, 2:55296 (UH-511-233-77) 
ETA-549 
See ETA MESONS 
ON MOBILITY 
Motion of thermal electrons in n-alkane vapors, 2:54922 
ETHERS 


See also ANISOLE 
ETHERS/NUCLEAR MAGNETIC RESONANCE 
Determination of the epoxide equivalent —— of glycidyl ethers 
by proton a a spectrometry, 2:5492 
ETHYLENE/D) 


Kinetic energy distributions from unimolecular decay: predictions 


of the pad evin model, 2:55243 
ETHYLENE/PHOTOELECTRON SPECTROSCOPY 
Study of satellite structure found in the photoelectron spectra of 


alkenes, 2:54925 


VINE 
See * eee oy VINE 
EUROPE 

See also CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 


F-1514 RESONANCES/PARTICLE WIDTHS 


SCANDINAVIA 
SPAIN 
UNITED KINGDOM 


USSR 
EUROPE/ENERGY SUPPLIES 
Seon, eee Western 
Europe and the Federal Republic a 2. 53837 
EUROPE/GAS TURBINES 
Operational on in Europe 234705 CIDE1682) for utility 
applications in AR POWER PLANTS (TID-27 


ag ote inns 
pean (Economic) comm: and nuclear safety, 2:54603 

EUROPIUM OXIDES, 

Advanced absorber materials, 2:54833 poet eid 
EUROPIUM OXIDES/THERMODYNAMIC PROPERTIES 

Advanced absorber materials, 2:54833 (ORNL-5270) 
EVAPORATORS/CONSTRUCTION 

Some experience on construction and test operation of the very 

low level radioactive liquid waste evaporator, 2:54063 

EVAPORATORS/PERFO 

Some experience on construction and test operation of the very 


low level radioactive 2:54063 
EVAPORATORS/PERFORMANCE TESTING 
Putting — to work: concentration of aqueous radioactive 
waste, 2: 
EXCITED STATES/ELECTRONEGATIVITY 
Acid-base properties of molecules in excited electronic states 
utilizing ion cyclotron resonance spectroscopy, 2:54907 
EXPANSION JOINTS/DESIGN 
Design diagrams and formulae for U-shaped bellows, 2:54965 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
EXPLOSIONS/CONTROL 
Safe transportation system with diesel trolleys in the North Rhine- 
Westphalia coal mines (11 refs), 2:53764 
EXPLOSIVE INSTABILITY/INSTABILITY GROWTH RATES 
Theory for space-time evolution of explosive-type instability, 
2:55436 
EXPLOSIVE INSTABILITY/ONE-DIMENSIONAL 
CALCULATIONS 
Theory for space-time evolution of explosive-type instability, 
2:55436 


NNENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EYES/ARTIFICIAL ORGANS 
Artificial organs and lantation, 2:55146 
EYES/RADIATION 
Research on the ocular effects of laser radiation. Report No. 1 
(annual) 15 Feb 73-15 Feb 74, 2:55202 (AD-A-039033) 
Research on the effects of laser radiation. Report No. 2 
(annual) 16 Feb 74-15 Feb 75, 2:55203 (AD-A-039034) 
EYES/RADIATION PROTECTION 


Laser-protection eyewear: preliminary results from colorfastness 
testing. Interim report Jul 75-Jun 76, 2:55157 (AD-A-038925) 


F 


F-1260 RESONANCES/DECAY 
High-statistics study of the reactions 7~ p yields K~ K* n and 7* n 
yields K~ K* p at 6 GeV/c, 2:55272 
F-1260 RESONANCES/PARTICLE PRODUCTION 
High-statistics study of the reactions 7~ p yields K~ K* n and w* n 
yields K~ K* p at 6 GeV/c, 2:55272 
F-1514 pre tetapsn ioe | ns 
eo, study of the reactions 7 
yields K~ eee "SC GeV/c, 2:55272 
F-1514 RESON 
High-statistics study pent p yields K- K* n and 7*n 
yields K~ K* p at 6 atte 2:55272 
F-1514 14 RESONANCES ARTICLE PRODUCTION 
ee fGesmeeer p yields K~ K* n and w*n 
yields K~ K* p at 6 GeV/c, 2:55272 
F-1514 RESONANCESSP ‘ARTICLE 
High-statistics study of the reactions a~ p yields K~ K* n and 7* n 
yields K~ K* p at 6 GeV/c, 2:55272 


~ p yields K~ K*n and 7*n 





'AILED 
asitauclen reactor (Pte!) detecting breakage of a fuel body 
in a nuclear reactor (Patent), 2:54484 


the debris cloud from a Chinese nuclear test, 2:55093 
52000-77-4 
UT/WASH 
T: ing the debris cloud from a Chinese nuclear test, 2:55093 


FALLOUT SHELTERS/ SHIELD 


ING 
—e of soil as shielding for expedient fallout shelters, 


FAR ‘INFRARED B RADIATION/INTERACTIONS 


AR INFRARED RADIAT wo, 2:55353 =. 
a RADIA Fonkar TION DETECTION 


~*~ pyr = ihson junctions. Final report, 
A-037970) 
FARADAY DAS) 
See MHD GENERATORS 


FAST BURST REACTOR FACILITY 
See FBRF REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ENERGY SPECTRA 
ernest 1500 keV), 
ar measurement of neutron and gamma-ray spectra in 
ivalent medium, 2:55326 
FAST RE. REA IRS 


See also FBR TYPE REACTORS 
FBRF REACTOR 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
YAYOI REACTOR 


Conv and error estimate of perturbation method in reactor 
Lo. All 
. 1-1, 2:544 


FAST RED YREACIOR cs EQUATIONS 
Finite element solution ofa ttee-imensional nonlinear reac 
REACTORS/REACTO with feedback, 2:54447 (AD-A.038775) 
CTOR SAFETY 


F 
Fast reactor safe VIPER, 2:54594 
FAST REACTO SHIELDING 
Consistent procedures for integral experiment and at data 


for neutron calculations, 2:544' 


CTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR Bhat REACTORS/FUEL PINS 
Se oe OUR, 2:56059 

FBRF RE/ REA IR/REACTOR CO) 

WSMR burst reactor irradiation ie enlargement thermal shock 
—_ analysis, 2:54559 


See FAILED ELEMENT DETECTION 
REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FERMIONS 
See also BARYONS 
LEPTONS 
FERMIONS/MASS FORMULAE 
Fermion masses in theories with chiral invariance at short 
distances, 2:55 
FERROMAGNETIC 
Long term 
devices 
2:54716 
Granulation of complex fertilizers 


soul melt REACTOR /FATLED aniasece ose) 


POFTF tel and characterization ~ cover: 
fine ng rir een . nd 


MATERIALS/STABILITY 
of magnetic liquids for energy conversion 
particles dispersed in carrier 
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Risk analysis application to FFTF: second cycle, 2:54581 (GEFR- 
00029) 
FFTF REACTOR/REACTOR SIMULATORS 
Fast Flux Test Facility operator training simulator, 2:54557 
FIELD EQUATIONS 
See also EINSTEIN FIELD EQUATIONS 
EINSTEIN-MAXWELL EQUATIONS 
FIELD EQUATIONS/SOLITONS 
Quantum meaning of classical field theory, 2:55306 
FINE CONTROL RODS 
See REGULATING RODS 
FINITE ELEMENT METHOD 
Discrete angle, finite element formulation, 2:55336 
Finite element methods for radiation transport calculations, 
2:55335 
FINLAND/GEOCHEMICAL SURVEYS 
Regional geochemical uranium prospecting in Finland, 2:53998 
Use of tills in geochemical uranium exploration, 2:54002 
NLAND/URANIUM DEPOSITS 


FI 
Use of till in geochemical uranium exploration, 2:54002 
FIREBALLS 


See NUCLEAR FIREBALLS 
WALL/IMPURITIES 


Wall analysis in Pulsator I, 2:55468 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Calculated irradiation response of materials using a fusion-reactor 
first-wall neutron 2:55519 (ORNL/TM-5956) 
FISCHER-TROPSCH / CATALYSTS 
Technical review: catalysts for Fischer-Tropsch and isosynthesis, 
2:53637 
FISCHER-TROPSCH SYNTHESIS/FLOWSHEETS 
Fischer-Tro) — complex conceptual design/economic analysis: 
oil and S roduction. R and D report No. 114, interim 
report No. 3 (25 refs.), 2:53619 (FE-1775-7) 


See also SALMON 
TUNA 
FISHES/ABUNDANCE 
Evaluation and use of gear efficiencies in the estimation of 
estuarine fish abundance, 2:55111 
FISHES/ENTRAINMENT 
Topical briefs: fish and wildlife resources and electric power 
eneration, no. 1. Final report, 2:54236 (PB-266166) 
FIS. /IMPINGEMENT 


Topical briefs: fish and wildlife resources and electric power 
generation, no. 1. Final rt, 2:54236 (PB-266166) 
FISHES/TEMPERATURE 
Effects of photoperiod-temperature regimes on 0nd 
onadotrophs, pituitary gonadotropin potency, and 
ypothalamic gonadotropin releasing activity in the teleost 
Notemigonus crysoleucas, 2:55176 
Temperature tolerance and preference of immature channel catfish 
(Ictalurus tus), 2:55180 
FISHES (OREGULATION 
Behavioral thermoregulation and neuroamines in fish (Chromus 
chromus), 2:55183 
FISSION CHAMBERS/PERFORMANCE 
Analysis of a high-sensitivity fission counter for operation in high 
fields (LMFBR), 2:54372 
ON PRODUCTS/BETA 
FPDCYS and wot ones — ja a for ny 
ENDFYBIV ¢ phoney 2: 55318 (LA (LA-N -68 MS 
on Ss fission-product oe and total energy: 


calculations v 
FISSION PRODUCTS/ 


thermal reactors, 
FISSION PRODUCTS/DECAY 
Estimate of uncertainties, 2:54465 
FISSION PRODUCTS/ ‘AMMA SPECTRA 
-—-< —— —— bs oe em for ae nd 
ENDFYB IV ¢ om 2 AN (LA- fe (LA-NUREG-6818-M — 
FISSION PRODUCTS, os EMISSION 
Calculation of neutron ~ a 238 U(m/sub th/,f), 2:54466 
— PRODUCTS/REA me - prceeng = ies 
teraction fragments with gases, 8 
'ONING 
Status of Rd ry research, 2:54566 
FISSIONING IMA/REACTION KINETICS 4 
ne it-generated plasmas, 
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FISTULAE/SCINTISCANNING 
Hydatid disease: rose 131] scanning in a case of 
bronchobiliary fistula, 2:55131 
/ CHEMICAL COMPOSITION 
a ang of a turbulent impeller-less burner at chemical non- 


balance, 2 
FLAMES/ NUMERICAL ANALYSIS 
Investigation of a turbulent impeller-less burner at chemical non- 
balance, 2:54084 
FLAMES/SAMPLING 
Direct sampling and characterization of gaseous species 
er “ fireside corrosion in fossil fuel-fired systems. 
Third q y pro ess report, October 1- Seamer 31, 1976, 
2: $3812 MFE D8 
FLASHED STEAM 


SYSTEMS/EQUIPMENT 
Section index. Flash steam — cycles, 2:54173 (COO-4051-4) 
OPTIMIZATION 


FLASHED STEAM SYSTE 
wer cycles, 2:54173 (COO-4051-4) 
IN INTERACTIONS 


Section index. Flash steam 
FLAVOR/NEUTRINO-NU 
Reconciliation of deep-inelastic neutrino and antineutrino 
measurements with the four-flavor parton model, 2:55276 
FLIES/MUTATIONS 
Embryonic development in house fly eggs fertilized with 
genetically deficient s; (Musca domestica), 2:55163 
DS/HEALTH TH HAZARDS 


Criteria for risk acceptance: a health physicist’s view (Cost 
benefits of nuclear power), 2:55110 (BNL-22363) 
FLORIDA/COASTAL IONS 
Coastal facility a a methodology for development with 
environmental case studies on marinas and power plants. 
hae aan 2:54664 (PB-266017) 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS/CHEMICAL ANALYSIS 
Application of an acid dewpoint meter for the measurement of 
sulfuric trioxide/sulfuric acid emission, 2:55084 
FLUE GAS/CORROSIVE EFFECTS 
Corrosion aggressiveness of flue gases of supercritical pressure 


boilers a fuel, 2:53931 
FLUE GAS/DES TION 


Quarterly technical —- report, January-March 1977, 2:53653 
(GFERC/QTR-77/2) 
Sulfur oxide emission control for combustion of Western U.S. 
coals, 2:53700 (GFERC/QTR-77/2) 
FLUE GAS/HEALTH HAZARDS 
Content of cancerogenic substances in flue gases when burning gas 
and fuel oil, 2:53905 
FLUID FLOW 
See also CAPILLARY FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/RAMAN SPECTRA 
Use of laser Raman diagnostics in flow fields and combustion, 


2:54946 
FLUIDIZED BED REACTORS/REACTOR CORES 
Design and preparation of a radioactive tracer for the 
investigation of solids mixing in gas-solid fluidized beds, 2:54270 
FLUIDIZED BED REACTORS/TRACER TECHNIQUES 
and preparation of a radioactive tracer for the 
investigation of solids mixing in gas-solid fluidized beds, 2:54270 
FLUID) BED COMBUSTION/RESEARCH PROGRAMS 
Pressurized fluidized bed combustion. 


Spt ent echnical 
ess Fr + tember 1976, 2:53811 (FE-1511-31) 
FLUIDIZED-B ORS 


Commercially D aileble, ‘aos industrial energy from coal, 2:53631 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Coal technology program. Quarterly progress report for the 
iod ending March 31, 1977, 2:53605 (ORNL-5282) 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined ed cycle power plant conceptual design. Quarterly 
report, October 1-December 31, 1976, 2:54224 o 2371-T-1) 
Pressurized fluidized bed combustion. Quarterly technical 


rt, July-September 1976, 2: 33811 (FE. 1511-31) 
FLUIDIZED. BED COMB STORS/RESEARCH PROGRAMS 


Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
aa. October 1-December 31, 1976, 2:54224 (FE- 2371-T- 1) 

FLUO SPECTROSCOPY/EQUIPMENT 
New optical multichannel microspectrofluorometer, 2:55052 
FLUORIDE VOLATILITY PR' /PILOT PLANTS 
Fluorination of uranium oxides in an engineering scale of fluidized 
bed, 2:54030 (JAERI-M-6664) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also FREONS 
TEFLON 


FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


FLUORINATED ALIPHATIC HYDROCARBONS/ 
DECOMPOSITION 
Kinetic energy distributions from unimolecular decay: predictions 
of the Langevin model, 2:55243 
FLUORINATED AROMATIC HYDROCARBONS/ 
PHOTOELECTRON SPECTROSCOPY 
Use of yttrium and sodium anodes in photoelectron spectroscopy 
(m-difluorobenzene), 2:54883 
FLUORINE/CONFIGURATION INTERACTION 
a ionic, and valence interactions in the excited states of Fa, 
754904 


FLUORINE/EXCITED STATES 
ee ionic, and valence interactions in the excited states of Fs, 
2:54 
FLUORINE/ISOELECTRONIC ATOMS 
Laser-produced x-ray spectra of the fluorine i 
sequence for Zn, Ge, and Se dagger, 2:55238 
FLUORINE/X-RAY SPECTRA 
Laser-produced x-ray spectra of the fluorine i 
sequence for Zn, Ge, and Se dagger, 2:55238 
FLY ASH/CHEMICAL COMPOSITION 
Sulfur oxide emission control for combustion of Western U.S. 
coals, 2:53700 (GFERC/QTR-77/2) 
FLY ASH/CHEMICAL REACTION YIELD 
Investigation of the mechanism of fly-ash formation in coal fired 
utility boilers. Quarterly report, February 1-April 30, 1977, 
2:53699 (FE-2205-6) 
FLY ASH/FILTRATION 
Particulate collection in a low level radioactive waste incinerator, 
2:54036 (CONF-760822-P1) 
FLY ASH/MECHANICAL PROPERTIES 
Evaluation of the abrasive properties of nazarovo coal fly ash, 
2:53702 
FLY ASH/REMOVAL 
Quarterly technical progress report, January-March 1977, 2:53653 
(GFERC/QTR-77/2) 
Removal of fly ash from stack gases by electrostatic precipitation, 
2:53701 (GFERC/QTR-77/2) 
D 


See also ANIMAL FEEDS 
FOOD/PRODUCTION 
Identification of major areas of energy utilization in the food 
processing/foodservice ye 2:54742 at 
FOOD INDUSTRY/ENERGY CONSUMPTIO 
Identification of major areas of energy utili le in the food 
processing/foodservice industry, 2:54742 (PB-265764) 
FORESTS/MATHEMATICAL MODELS 
Simulation of evapotranspiration and drainage from mature and 
clear-cut deciduous forests and young pine plantation, 2:55095 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/BIBLIOGRAPHIES 
Sandia energy titles, 2:54649 (SAND-77-0921) 
FOSSIL FUELS/MANUALS 
Energy fact book, 1977. Technical report, 2:54648 (AD-A-038802) 
FOSSIL FUELS/RESEARCH PROGRAMS 
ERDA’'s impact assessment of gas production (For all ERDA’s 
Fossil Energy Program Technologies), 2:53710 
Sandia energy titles, 2:54649 (SAND-77-0921) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Characterization of the gaseous sulfur emissions from coal and oil- 
fired boilers, 2:55081 
Chemical characterization of particulate emissions from oil-fired 
power plants, 2:55083 
Examination of measurement methods for the characterization of 
gaseous sulfur emissions from combustion sources, 2:55080 
Physical characterization of particulate emissions from oil-fired 
power plants, 2:55082 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Coal utilization in the Midwest, 2:53718 
FOSSIL-FUEL POWER PLANTS/DEPOSITS 
Slag deposits in coal-fired boiler furnaces: some novel approaches, 
2:53818 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Wednesday afternoon roundtable discussion, February 2, 1977, 
2:53658 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Environmental im: analysis of Coyote Station. Volume 3, 
2:54235 (NP-22244(Vol.3)) 





FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


Saas and implemen f 
tation of an environmental monitoring 
ofstin for ERDA fossil fuel facilities, 2:53705 (FE-2495-6) 
assessment of power production, 2:54239 
Kaiparotte sory, 2:54238 
—— how and where to 
use it, 2:53716 ; 


Investigation of the mechanism of fly-ash formation in coal fired 
> . boilers. ow ad report, February 1-April 30, 1977, 


(FE-2205: 
FOSSIL-FUEL POWER PLANTS/FORECASTING 
Coal: an assessment of the ities and challenges, 2:53747 
FOSSIL-FUEL POWER P /GASEOUS W. 
of laboratory modeling of plume dynamics. Final report, 
2:55066 (EPRI-EA-323) 
FOSSIL- POWER PLANTS/LICENSING 
be al afternoon roundtable discussion, February 2, 1977, 
FOSSIL-FUEL POWER PLANTS/MEETINGS 
a ee ee how and where to 
use it, 2:53716 
FOSSIL-FUEL POWER PLANTS/NET ENERGY 
xe OR bo on the net energy of 


yg systems, 2:54703 (COO-2865-5) 
FOSSIL-FUEL FO PLANTS/ON-LINE CONTROL 
2° systems for fossil and nuclear power plants, 


FOSSIL-FUEL POWER PLANTS/PLUMES 
ete of pollutants over urban and rural sites, 
Com: parison between in-stack and plume opacity measurements at 

oil-fired power plants, 2:55079 
Power plant stack plumes in complex terrain: an a 
506058) research. Interim report Nov 75-Oct 763: 5074 ore. 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Kaiparowits story, 2:54238 

FOSSIL-FUEL POWER PLANTS/SLAGS 
 - in coal-fired boiler furnaces: some novel approaches, 

FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 

RS 


FACTO 
ings of a symposium on coal dilemma: how and where to 
use it, 2:53716 
FOSSIL-FUEL POWER PLANTS/STATISTICS 
FPC releases prelimi 1976 power production, capacity, fuel 
consum data, 2:54701 
FOSSIL- L POWER PLANTS/THERMAL EFFLUENTS 


pp! 
Mid-Continent Area Power Pool (MAPP) geographical area, 
2: cay 182) 
AL INDUSTRY 
de France in business year 1975, 2:53823 
FRANCE/COAL MINES 
Cutting excavation in the Lorraine district, 2:53782 
High-efficiency coal faces in the La Houve Mine, 2:53783 
coal seams of the Provence District, 2:53784 


FRANCE/COAL MINING 
Use of resin anchored bolts in mine roofs (3 refs), 2:53758 
FRANCE/HOT SPRINGS 


INVECTION 
See NATURAL CONVECTION 
INS/FREEZING 


F -controlled penetration of a saturated liquid into a cold 
tube, 2:55263 
FREONS/SOLUBILITY 
Solubility of selected fluids for use in direct contact 


les, 2:54176 / 154 
prebne TURBULENT FLOW (D9 
F eeaing controled penetration of saturated quid into «col 
FRESH WATER/DEMAND nee + pad 


water conservation and flow reduction. 
Final report, 2:54753 (PB-265578) 
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FRESH WATER/PRODUCTION 
Rotary r/turbine handles geothermal brines, 2:54178 
FRESH WATER/USES 
Household water conservation and wastewater flow reduction. 
Final yepert 2:54753 (PB-265578) 
FRESH WA ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FROGS, ERATURE EFFECTS 
Effects of high temperature and low calcium on neuromuscular 
transmission in frog, 2:55181 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/BURNUP 
CASMO: a fast rt theory assembly depletion code for 
LWR analysis, 2:54297 
FUEL ASSEMBLIES/HEAT TRANSFER 
Effective conduction mixing len; for subchannel analysis of 
finite —, LMFBR bundles, 2:54386 
FUEL BUND! 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
FUEL CANS/DEFORMATION 
Light-water-reactor safety research program. Quarterly 
report, October-December 1976, 2:54568 (ANL-77- 10) 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Irradiation damage in alpha-zirconium and zirconium-titanium 
solid solutions, 2:54501 


See also ALCOHOL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
FUEL CELLS OCHEMISTRY 
Detection of elementary processes within porous electrodes. 
Interim rt, 2:54643 (AD-A-038915) 
FUEL CONS ON/ENERGY EFFICIENCY 
Impact of the energy crisis on the demand for fuel efficiency: the 
case of general aviation, 2:54708 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
ENDF/B-V eigenvalue calculations for UO2 and mixed-oxide 
critical lattice experiments, 2:54473 
Implications of plutonium utilization strategies on the transition 
anainh economy to a breeder economy, 2:54286 (BNWL- 
A. 


» FUEL CYCLE/RADIATION HAZARDS 


————_ for EPA's proposed uranium fuel cycle standards, 


FUEL CYC CYCLE/SAFEGUARDS 

Feasibility of denatured LMFBR’s, 2:54339 (CONF-77061 1-13) 
FUEL ELEMENT CLUSTERS/BURNUP 

ew code for cluster-type fuel lattices, BUNDLE, 


FUEL ELEMENT CLUSTERS/DEFORMATION 

Deflection of wire-s; fuel pin bundles — 2:54384 
FUEL ELEMENT CLUSTERS/FLUID 

Pressure-induced diversion cross flow apa mat bundle subchannels 


Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Pro; report, September 1, 1976-November 30, 
1976, 2:54340 (COO-2045-34 

FUEL ELEMENT CLUSTERS/VOID COEFFICIENT 
Nuclear fuel bundle design with reduced void effect (Candu type 

reactors), 2:54337 
ELEMENT FAILURE/FISSION PRODUCT RELEASE 

Fast reactor safety studies using VIPER, 2:54594 
a ae FAILURE/REMOTE HANDLING 


Method of and an apparatus for detecting breakage of a fuel body 
in a nuclear reactor (Patent), 2:54484 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
ae aaa i and plans on reactor safety research by NSRR, 
FUEL ELEMENT FAILURE/STRESSES 
a -- Vicars loading of an adjacent hexcan (LMFBR), 


ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 

FUEL SPHERES 
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NUCLEAR FUELS 
Studies of the heterogeneous LMFBR core concept for several 
fuel cycles and its sensitivity to design and cross-section 
changes, 2:54404 
FUEL ELEMENTS/BURNUP 
Determination of the burn up and differentiation of the fission 
yields of uranium-thorium-fuels, 2:54499 (SGAE-2425) 
FUEL ELEMENTS/FABRICATION 
Method of manufacturing prismatic block-shaped fuel elements for 
high-temperature reactors (Patent; HTGR), 2:54327 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Release of fission products by a rod with a manufacturing defect 
(BREAK). The BOUFFON 08 J 4 experiment, 2:54301 
(ORNL-tr-4375) 
FUEL ELEMENTS/HEAT TRANSFER 
Gap a in reactor fuel elements (PWR and BWR), 
2:542! 
Transient response of a coolant channel to power variations, the 
computer program RHDK, 2:54449 (KFKI-76-31) 
FUEL ELEMENTS/MEETINGS 
Physical metallurgy of reactor fuel elements, 2:54500 
FUEL ELEME /PERFORMANCE 
Forecasting operation capability of sodium-cooled fast reactor 
oxide fuel elements, 2:54357 
FUEL ELEMENTS/SPECIFICATIONS 
Forecasting —— capability of sodium-cooled fast reactor 
oxide fuel elements, 2:54357 
FUEL ELEMENTS/TEMPERATURE MEASUREMENT 
Verification of fuel centerline thermocouple readings through 
response to linear power decreases, 2:54284 (BNWL-2189) 
FUEL ELEMENTS/THERMAL CONDUCTIVITY 
Gap conductance in reactor fuel elements (PWR and BWR), 
2:54296 
FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Energy recovery from in situ coal gasification, 2:53627 
FUEL GAS/CHEMICAL COMPOSITION 
Energy recovery from in situ coal gasification, 2:53627 
FUEL GAS/DESULFURIZATION 
WESCO or ANY-CO: there must be a way, 2:53632 
FUEL GAS/SYNTHESIS 
“= stone oxidation and recarbonization (Patent), 2:54085 (PB- 
FUEL LOADING 
See REACTOR FUELING 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/COMBUSTION PRODUCTS 
Content of cancerogenic substances in flue gases when burning gas 
and fuel oil, 2:53905 
FUEL OILS/COMBUSTION PROPERTIES 
Efficiency of combustion of high-sulfur-content fuel oil within a 
— a of loads in the furnace of a TGMP-314 boiler, 
FUEL OILS/DEMAND FACTORS 
Availability of liquid fuels from conventional sources for electric 
eae turbines, 1975-1985. Final report, 2:53906 (TID- 
27 
FUEL OILS/DESULFURIZATION 
Waste stone oxidation and recarbonization (Patent), 2:54085 (PB- 


) 
FUEL OILS/GASIFICATION 
Waste = oxidation and recarbonization (Patent), 2:54085 (PB- 
266640) 
FUEL OILS/PRODUCTION 
Conversion of caking coals to low-sulfur fuel oil in the 
SYNTHOIL process (5 refs), 2:53643 (CONF-7505139-) 
= complex conceptual design/economic analysis: oi] and 
iG production. R and D report No. 114, interim report No. 4 
G2e ), 2:53620 (FE-1775-8) 
FUEL OILS/SYNTHESIS 
Process for making oil from aqueous reactive sludges and slurries 
(Patent; including sewage ‘he and industrial slurries 
omens cellulose, starches, and related carbohydrates), 
2:54090 
FUEL PELLETS/ACOUSTIC EMISSION TESTING 
Acoustic emission from fuel pellets in a simulated reactor 
environment, 2:54498 (CONF-761233-1) 
FUEL PELLETS/FISSION PRODUCT RELEASE 
Light-water-reactor safety research pro; . Quarterly progress 
report, October-December 1976, 2:54568 (ANL-77-10) 
FUEL PELLETS/THERMAL SHOCK 
Acoustic emission from fuel pellets in a simulated reactor 
environment, 2:54498 (CONF-761233-1) 


De mari and f an LMFBR fuel 
velopment testing of an R i um 
transducer, 2:54373 re 
FUEL PINS/SIMULATION 
Se of a nuclear fuel and electric heater pin (PWR), 
Thermal ies of simulated fuel pin for FBR, 2:54359 
= PIN SIZE 1200-MW(e) 
-diameter optimization in e) heterogeneous vs 
homogeneous LMFBRs, 2:54383 
FUEL ROCESSING PLANTS/ENVIRONMENTAL 
iMPACTS 
Nuclear power and environment, 2:54513 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Airborne elemental iodine loading capacities of metal zeolites and 
a dry method for recycling silver aie! 2:54042 (CONF- 
iene the f the FASTER fe 5 
velopment of the poncess Sor eneaine eae 
— and other contaminants from the off-gas of fuel 
rocessing plants, 2:54056 (CONF-760822-P2 
HT R-reprocessing off-gas cleaning by the AKUT-process, 
2:54057 (CONF-760822-P2) 
we eee of the fission — noble gases 
Tom dissolver off- reprocessing HTGR~ 


2: 085 
(CONF-760822-P2 


FUEL REPROCESSING PLANTS/RADIOACTIVE 
EFFLUENTS 


Containment and recovery system for fuel-reprocessing plants, 
2:54051 (CONF-760822-P2) 5 
Radioactive waste discharge by nuclear power plants and fuel 
reprocessing plants, 2:54515 
FUEL REPROCESSING PLANTS/REACTOR SITES 
ie tae seismic requirements for nuclear power plants, 
FUEL RODS/BURNUP 
rey microscopic depletion in UO2 and MO: fuel rods, 
FUEL RODS/CRITICAL HEAT FLUX 
BWR multirod critical power reproducibility tests at different 
facilities, 2:54295 
FUEL RODS/HEAT TRANSFER 
Effect of surface roughness on the heat transfer from a circular 
cylinder to the cross flow of air, 2:54502 
Effective conduction mixing len for subchannel analysis of 
finite hexagonal LMFBR bundles, 2:54386 
Fluid flow and heat transfer in tubes with internal square rib 
roughening, 2:54503 
——— thermal analysis of PWRs by a simplified method, 
2:54315 


FUEL RODS/ISOTOPE RATIO 
ba microscopic depletion in UO2 and MO; fuel rods, 
FUEL RODS/PERFORMANCE 
GAPCON-3: a computer code to analyze the path-dependent 
thermal and mechanical iormance of nuclear fuel rods (BWR 
and PWR), 2:54285 (BNWL-SA-5962) 
FUEL RODS/POWER DENSITY 
BWR multirod critical power reproducibility tests at different 
facilities, 2:54295 
Steady-state thermal analysis of PWRs by a simplified method, 
2:54315 
FUEL SPHERES 
(Pebble bed reactor fuel elements.) 
Working pro for 1977-1979, 2:54328 (ORNL-tr-4358) 
FUEL SPHE /CROSS SECTIONS 
Space shielding cross sections for pebble-bed high-temperature 
reactors, 2:54333 
FUEL-CLADDING INTERACTIONS/STRESSES 
Mechanical analysis of the dilatation-induced pellet-cladding 
interaction, 2:54504 
oe ILANT INTERACTIONS mm ‘ 
pulse-initiated release: a ible trigger for vapor 
explosions (BWR: PWR), 2: 2:44610 


See also AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/FRAGMENTATION 
Methods of improving reliability of pulverized fuel preparation 
py i 2:53791 


Energy for industry, 1977 (Book; survey of developments in 
British fuel markets, 1975-1976), 2:54682 





FUELS/TAXES 


FUELS/TAXES 
Variable fuel tax models (Revenue generated via 4 models for 


See also LICHENS 
NEUROSPORA 
Changes in flora of soil fungi following oil waste application, 
2:55188 
FURNACES/DESIGN 
Hydrodynamics of reaction coils in delayed coking units, 2:53888 
FURNACES/HEAT TRANSFER 
Characteristics of reradiation in the furnace volume of a boiler, 
2:53815 
FURNACES/RADIANT FLUX DENSITY 
Characteristics of reradiation in the furnace volume of a boiler, 
2:53815 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM ALLOYS/MAGNETOSTRICTION 
Magnetostriction and thermal expansion of single crystals of the 
rare earth gadolinium-dysprosium alloys, 2:54813 
GADOLINIUM ALLOYS/THERMAL EXPANSION 
ss and thermal expansion of —— oe of the 
earth gadolinium-dysprosium alloys, 2:548 
GAGES. P 


RESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALACTIC EVOLUTION/PLASMA MACROINSTABILITIES 
Analogy between the formation of spiral arms of galaxies and 
density waves in a rotating laboratory plasma, 2:55231 
GALLIUM ALLOYS/THERMAL CONDUCTIVITY 
Effect of a delta- o stabilizer on the thermal diffusivity of 
plutonium (20°--600°C), 2:54811 
GALLIUM AL LOYS/THERMAL DIFFUSIVITY 
Effect of a delta- a stabilizer on the thermal diffusivity of 
plutonium (20°--600°C), 2:54811 
AMMA LOGGING/COMPUTER CALCULATIONS 
NDA technology for uranium resource evaluation. a 
report, January 1-March 31, 1977, 2:54000 (LA-6840-PR) 
GAMMA RADIATION 
Mating frequency of normal vs sterile male boll weevils in the 
laboratory, 2:55161 
GAMMA RADIATION/ANGULAR CORRELATION 
Program for calculating gamma- 
coefficients and ratios, 
GAMMA RADIATION GY 
Simultaneous measurement of neutron and gamma-ray spectra in 
tissue equivalent medium, 2:55326 
GAMMA RT THEORY 
See also PHOTON TRANSPORT 
a a catiee coe ge ged CODES 
ejection tec ue for selecting photon scattering in 
MORSE, 2:55328 — 
GAMMA TRANSPORT THEORY/MULTIGROUP THEORY 
Improved multigroup Monte Carlo photon cross-section 
technique, 2:55327 
os 3 wy he ma se ag 
ejection technique for selecting photon scattering angles in 
MORSE, 2:55328 
GAS CHROMATOGRAPHY/ADSORBENTS 
Supercritical fluid chromatography applied to the characterization 
= a — gas chromatographic stationary phase, 


Gas GOOLANTS 
See 


GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/REACTOR CORES 
Gas-cooled nuclear reactor (Patent), 2:54324 
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GAS COOLED REACTORS/REGULATING RODS 
Gas-cooled nuclear reactor and method to control the reactor 
(Patent), 2:54506 
REACTORS/THERMAL INSULATION 
Thermal insulation behavior of closely packed fibre insulants at 
, coe and high pressures, 2:54863 
GAS GINES 
See INTERNAL COMBUSTION ENGINES 
fa not 
cASFUELE from fission! ne NASA h 
wer research on 
en ond and ing secs lasers, 2:54532 
—— methods for fission-fragment-generated plasmas, 
Status of uranium plasma research, 2:54566 
aes be panes noe 0 
ie tec or gas core reactors, 
FUELED REACTOR IRS/REACTOR CORES 
us uranium core reactor, 2:54565 
GAS FUELED aay Ode a sa wenger oo y mane . 
grade power from fissioning gases research on 
ime and nuclear- Easneet lasers, 2:54532 
GAS FUE REACTORS/U: 
Applications of direct a ~~ owl lasers and gaseous core 
reactors, 2:54457 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE —_ 


(RGES 
for pulsed electric discharge laser. Final report, 
P5496 54967 HAD SO 38628) 


GAS LASERS/EMISSION SPECTRA 
= of active transitions in a formic acid vapor laser, 
GAS LASERS/ENERGY YIELD 
——- yn eel due to transitions in copper atoms formed in 
harges in copper halide vapors, 2:54998 
GASLA LASERS/EX ‘ATIO) 
Modulation method for determination of the degree of excitation 
of a gas laser, 2:54993 
GAS LASERS/MODE LOCKING 
Ranges of existence and stability of two-mode stimulated emission 
a a4 mode-locked ring laser with two-isotope active medium, 
2: 
Self-locking of laser modes, 2:54984 
GAS LASERS/NUCLEAR PUMPING 
Nuclear-pumped laser research, 2:55002 
GAS LASERS/PERFORMANCE 
Potential hydroxyl ultraviolet laser (Ar-H2O), 2:54973 
GAS LASERS/REVIEWS 
Present and future —— concerning lasers in the far-infrared 
GAS LASERS/STABILITY 
Ranges of existence and stability of two-mode stimulated emission 
from a mode-locked ring laser with two-isotope active medium, 


2:54990 
GAS LASERS/STIMULATED EMISSION 
Stimulated emission due to transitions in copper atoms formed in 
transverse dischar, ES in co} ow halide vapors, 2:54998 
GAS OILS/D TIO! 
we nitrogen conten . ewes fraction by catalytic 
t), 
VOONTROL EQUIPMENT 
(Patent), 2:54227 
ES BEMAND FACTORS 
ee ee outlines Ser elly 


Operational 
GAS TURBINES/DESIGN >’) 


— of high temperature subsystem technology to a 
hnology readiness state: phase I. Second quarterly technical 
popes poations top Septanior oventber 1976 (Industrial 
turbine; coal-derived —_ 2:54223 (FE-2292- 
Gast turbine jet jet engine (Patent), 2:54 
Gas turbine System witha guide wall of several plates o limit the 


Rt (Patent), 2: 
GAS /EFFICIENCY 

Internal forced convection to mixtures of inert gases, 2:54727 
ae ee cae 

ee ee een ae heat sink for power cycles, 2:54726 

GAS. INES/LIQ 

Availability of liquid fuels from conventional sources for electric 

—- gas turbines, 1975-1985. Final report, 2:53906 (TID- 


GAS TURBINES/PERFORMANCE 
Analysis eee Sart reas, 208077 (IDO/1549-7) 
Operational status and current trends See ae ety 
applications in Europe, 2:54705 (TID-27682) 
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GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS oa hap anal PLANT 
GASEOUS DIFFUSION PLANTS/COOLING TOWERS 
Computerized engineerin; —ena model for evaporative water cooling 
wou 2:54218 (K/CSD/INF-77/1) 
GASEOUS WASTES 
See also FLUE GAS 
GASEOUS WASTES/DESULFURIZATION 
Research in coal-based magnetohydrodynamics. Quarterly 
Th) progress report, January-March 1977, 2: s4714, (TID- 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Design and implementation of an environmental monitoring 
= _: for ERDA fossil fuel facilities, 2:53705 (FE-2495-6) 
GASEOUS WASTES/STACK DISPOSAL 
Survey of laboratory modeling of plume dynamics. Final report, 
2:55066 (EPRI- EA- 323) 


See also AIR 
NATURAL GAS 
VAPORS 
GASES/DESORPTION 
Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis (Review, uv, synchrotron, and y radiation), 
2:54829 (CONF-750839-3) 
GASES/FORCED CONVECTION 
Internal forced convection to mixtures of inert gases, 2:54727 
GASES/INTERFACES 
Correlations between the structure and reactivity at solid-gas and 
solid-liquid interfaces, 2:55344 
GASES/QUANTITATIVE CHEMICAL ANALYSIS 
Selective single atom detection in a 10** atom background, 2:55241 
(CONF-7707 13-1) 
GASOLINE/CHEMICAL ANALYSIS 
Environmental and fuel materials analyses by multi-element 


dilution s eg mass spectrometry, 2:54880 
GASOLINE/ CAL COMPOS: IN 


Impact of coal and oil shale products on gasoline composition 
265478) Task I. Final report 1 Feb-Dec 76, 2:54688 (PB- 
GASOLINE/FUEL-AIR RATIO 
Duel fuel system for internal combustion engine (Patent), 2:54762 
GASOLINE/TAXES 
Variable fuel tax models (Revenue generated via 4 models for 


Alabama), 2:54661 
GAUGE INVARIANCE/SU GROUPS 
ae of SU(N) gauge theory in two Euclidean dimensions, 
2:55. 


GCFR TYPE REACTORS/MULTIPLICATION FACTORS 
GCEFR lattices with Ka close to unity: comparison of measured 
and calculated integral data, 2:54391 
GCFR TYPE REACTORS/REACTOR ACCIDENTS 
Evaluation of full-core steam flooding worth in simulated GCFR 
configurations, 2:54631 
— = accidental steam entry on GCFR physics parameters, 
2: 2 
GCFR TYPE REACTORS/REACTOR KINETICS 
— of reactivity effects to the choice of reactor models, 
GCFR TYPE REACTORS/REACTOR MATERIALS 
Integral capture cross sections of steel, iron, and **Pu in GCFR 
lattices, 2:5440 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOLOGIC STRATA/ELECTROMAGNETIC SURVEYS 
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in the G.D.R., 2:53755 
FEDERAL REPUBLIC/COAL MINES 
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solidified Au-PbTe eutectic, 2:54793 
GOLDFISH/BIOLOGICAL ADAPTATION 
nteh, 2s ss18) “in - 
GOLDFISH/TEMPERATURE EFFECTS 
Effect of om on the concentration of plasma 


jaan spermatogenesis of the goldfish Carsesius 
auratus, 2:55184 


Involvement of brain gangliosides in temperature adaptation of 
fish, 2:55182 


of directionally 





NOV. 30, 1977 


Variation in myelin lipid composition induced by change in 
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Study of particle movement in conical fluidized beds using the 
tracer method, 2:54323 (GERHTR-165) 


— on hot eae qualities, 2:54161 
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HTGR ‘' YPE REACTORS/CONTAINMENT SHELLS 

ies! ae creep buckling analysis of shallow spherical shell, 
HTGR TYPE REACTORS/DESIGN 

First high ton conceptual design of the experimental multi-purpose 


ml sy, cooled reactor, 2:54326 
HTGR TYP’ REACTORS/ELECTRIC CABLES 


Qualifications of class 1E cables for nuclear power generating 
stations, 2:54289 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Method of Somes mga prismatic block-shaped fuel elements for 
high-tem reactors (Patent; HTGR), 2:54327 
HTGR TYPE REACTORS/HEAT EXCHANGERS 
Metallurgical problems of the He-to-He heat exchanger for 
advanced HTR’ 's, 2:54321 
HTGR TYPE REACTORS/PERFORMANCE 
Future of the high temperature reactor, 2:54332 
HTGR TYPE REACTORS/PLANNING 
First Dich tons conceptual design of the experimental multi-purpose 
are gas cooled reactor, 2:54326 
Fune of the hi temperature reactor, 2:54332 
Present status of research and development of a multi-purpose 
high-temperature ga gas cooled reactor in JAERI (1976 edition), 
HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
High temperature materials requirements in reforming of gaseous 
hydrocarbons with HTR heat, 2:54441 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Keynote address: influence of chemical environment on high- 
temperature mechanical properties, 2:54320 
HTGR E REACTORS/SP. CATIONS 
Present status of research and development of a multi-p 
uit. gas cooled reactor in JAERI (1976 edition), 


ee “NIMAL CELLS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 


EFFECTS 
Irradiation and thyroid carcinoma: legacy and controversy, 
2:55159 


HUMAN POPULATIONS/HEALTH HAZARDS 
Criteria for risk acceptance: a health physicist’s view (Cost 
benefits of nuclear power), 2:55110 (BNL-22363) 
HUMAN POPULATIONS/RADIATION DOSES 
Tracking the debris cloud from a Chinese nuclear test, 2:55093 
(UCRL-52000-77-4) 
HUMBOLDT BAY REACTOR/SEISMIC EFFECTS 
Soil-structure interaction effects at the Humboldt Bay power plant 
in the Ferndale earthquake of June 7, 1975, 2:54590 (PB-265795) 
HUNGARY/COAL MINING 
— a assessment of the F6-Hk heading machine (6 refs), 
2:5375: 
HURRICANES/HEALTH HAZARDS 
Criteria for risk acceptance: a health physicist’s view (Cost 
benefits of nuclear power), 2:55110 (BNL-22363) 
HVAC SYSTEMS/ LIMITERS 
Planning for fault current limiters on electric power systems, 
2:54263 (EPRI-EL-276-SR) 
Progress report on a switched resistor fault current limiter, 
2:54261 RI-EL-276-SR) 
HYBRID REACTORS/BREEDING BLANKETS 
Scoping studies of blanket designs for a power-generating laser 
fusion hybrid reactor, 2:55470 
HYBRID REACTORS/MULTIPLICATION FACTORS 
Energy ae and tritium breeding in light-water hybrid 
reactors (LWHR), 2:55474 
HYDATIDOSIS/DIAGNOSIS 
Hydatid disease: rose bengal **'I scanning in a case of 
bronchobiliary fistula, 2:55131 
HYDRAULIC CONTROL DEVICES 
Design and characteristics of the drive mechanism for movable 
limiters of JT-60, (1), 2:55514 (JAERI-M-6733) 
HYDRAULIC FRACTURING/RESEARCH PROGRAMS 
LLL gas stimulation pro; . Quarterly progress report, January- 
March 1977, 2:53943 (UCRL-50036-77-1) 
HYDRAULIC FRACTURING/STRESS ANALYSIS 
Dynamic reflective aaa study of rock fracture 
mechanisms. F Final r eport, December 1, 1974-December 31, 
1975, 2:55206 (TID-27652) 
HYDRAULIC TRANSPORT/DESIGN 
Mine face hydraulic rtation, 2:53741 
HYDRAULIC TRANSPORT/TESTING 
Mine face hydraulic transportation, 2:53741 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 


BENZENE 
BENZOPYRENE 


HYDROGEN IONS 1 PLUS/ENERGY LOSSES 
BIPHENYL 
potty te 


[APHTHALENE 
HYDROCARBONS/CATALYTIC CR CRACKING 
Conversions of hydrocarbons (Patent; — and/or carbon 
ee ere eee ee ), 253891 
HYDROCARBONS/CHEMICAL AN. 
Chemical composition of gases in Athabasca bitumen and in low- 
a thermolysis of oil sand, asphaltene and maltene, 
Leainescencs ne Soe Oh) 253661 
uoranthene ucts , 
“ h fie Progress t Apa 1976-30 June 1977 
Atmospheric tritium. report, june 
(Tritium and ORO Ser 13) atmospheric samples from world 
_——- :55091 (ORO-3944-13) 


ARBONS/FRACTIONATION 


— and chromatograp 
lutants in the oy 335 5 
ROCARBONS/RAD! OSENSITIVITY 
Influence of individual organic sulfur com 
—— of hydrocarbons present in lubri 
2: 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Report on significant interrelationships between electric power 
generation and natural and developed resources in the 
Connecticut River Basin, 2:54656 


on the radiation 
oils (X-rays), 


TOS 
HYDRO UORIC ACID/SOLVENT PROPERTIES 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydro; a 2:54899 
HYDROGEN/CHEMI 
Chemically bound Sam in CVD SisN.: dependence on NHs/ 
SiH, ratio and on annealing, 2:54840 
HYDROGEN/CHEMICAL ACTIONS 
Process for making oil from aqueous reactive sludges and slurries 
(Patent; including sewage sludge and industrial slurries 
containing cellulose, starches, and related carbohydrates), 
2:54090 
HYDROGEN/COMBUSTION 
Investigation of a turbulent impeller-less burner at chemical non- 
balance, 2:54084 
HYDROGEN/COMBUSTION PRODUCTS 
Investigation of a turbulent impeller-less burner at chemical non- 
balance, 2:54084 
HYDROGEN/COMBUSTION PROPERTIES 
Environmental and energy aspects of burning mixtures of natural 
gas and hydrogen fuel, 2:53947 
HYDROGEN/ELECTRON-MOLECULE ne aa nepah 
Decay and excitation of a — system fo! 
successive sudden c’ the Hamiltonian, 2: 5033 
HYDROGEN/ISOTOPE 
Decay and excitation of a quantum system fo! two 
successive sudden c! in the Temiltonian: 2:55253 
py omar ARATION 


sotope separation eee, 2:54911 
HYDROGEN/ISOTO! CHAN 
Hydrogen-deuterium exc’ in acetylene and between 


acetylene and water, fia 2 
i h 2:54935 
oo eo gas, 
HYDROGEN 1 TARGET. 


HYDROGEN, 

Stimulated Raman ary ae at Saat 2 

Evaluations for the SET/NEUTRON nn hn ny KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 


HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
HYDROGEN IONS/STARK EFFECT 
Profile of the Hna radio lines in a static ion field, 2:55230 
HYDROGEN IONS 1 PLUS/ENERGY ; ele ts 
Energy losses by slow ions and atoms to electronic excitation in 
solids, 2:55329 





HYDROGEN PRODUCTION 


HYDROGEN PRODUCTION 


Fluid bed char gasifier 2:53621 (FE-2213-5) 
HYDROGEN rODUCT VELESTROLYSIS 
a. 2:54082 


ON, 
Generation of hy: with nuclear 
HYDROGEN PROD CTION 
PROCESSES 


Se eee with nuclear process heat, 2:54082 
corrosion in the thermoc! 


hemical hydrogen 
juction from nuclear heat, 2:54083 
HYDROGEN § SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/DISSOCIATION HEAT 
Apparent eo iation constants of hydrogen sulfide in chloride 


solutions, 2:54897 
HYDROGEN pe owen ateergee 2 
of H2S frost as a 


and analysis 
4 Ad... K), 2:55248 
TRANSFORMATIONS 
aauan eal analysis of H2S frost as a 


aoe a Te to os - nN 2: 755248 


WESCO or ANY-CO: there me ome a way, 2:53632 
HYDRONIUM RADICALS/EXCITED STATES 
Theoretical studies of excited states of H3O and of core-excited 
NHs: comparisons with equivalent core analysis of NHs core- 
excitation and implications for the radiation chemistry 
- _ ueous systems, 2:54939 


Quarterly technical progress report, January-March 1977, 2:53622 
2240-6 


(FE- 
HYGAS PROCESS/PROCESS DEVELOPMENT UNITS 
Control of lomeration in coal hydrogasification (5 refs), 
2:53612 (CONF-7505139-) 


IBM COMPUTERS/COMPARATIVE EVALUATIONS 
Comparison of the IBM 370/168 MODEL 3 with the Amdahl 
470V /6 and the IBM 370/195 using benchmarks, 2:55527 
(ANL-77-28) 
IBR-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Safe and some aspects of safety of the IBR-2 reactor, 2:54538 
= CTOR/REACTOR CONTROL SYSTEMS 
Safeguard and some aspects of safety of the IBR-2 reactor, 2:54538 
ao Sats eee ay na HEATING 
gary heat from lava while geothermal projects gather 


steam, 2 
ICELAND/GEOTHERMAL RESOURCES 
celand harnesses heat from lava while geothermal projects gather 
steam, 2:54194 
ICELAND/VOLCANISM 
‘mixing: a mechanism for triggering acid explosive 
ery} 2:55205 
ICR TING 
Wave tion and heating of ions at ion cyclotron fi 
in to! -device TM-1-VCh, 2:55364 (CEA-CR-1 =Ts 
IDAHO/ENERGY FACILITIES 
eee eeeioer and criteria for siting energy plants in Idaho, 
IGNEOUS ROCKS 
See also ee 


IGNEOUS ROCKS/ELECTRIC COND 
Ti it electrical 


we te pene eh 
rock-solution systems. 
Part I, 2:54199 (UCRL- fant A 
Se ee 


formation, roth: 54195 
KS/PHASE STUDIES 
formation, 2:54195 - 


See also COMBUSTORS 
IGNITION SYSTEMS/DESIGN 
Automatic fuel ignition apparatus (Patent), 2:55016 
“7 ~- - l naag having capactive ignition system (Patent), 
Ree eeian tte Sak qngeatienlly exteateite discharge 
devices (Patent), 2:54768 - 
ILLINOIS/AGRICULTURE 
ts and land use patterns in Illinois. 


for ‘1974 3 258740 (PB. 0 (PB-265712) 
IL IS/COAL F 
Coal utilization in the Midwest, 2:53718 
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ILLINOIS/ENERGY CONSERVATION 
Illinois energy conservation implementation plan. Public H 
——s conducted on January 14-February 4, 1976. Final 
2:54676 (PB-265497) 
ILLINOIS/ENERGY POLICY 
es for a Solar Energy Development Program in 


inois, 2: 3 ey 
ILLINOIS/LAND RECLAMATI 
y Coun > dinaeaieiienan - om Il. Progress report, 
19761977 G3 ref) 2 2:53704 (ANL-K-77-3087-2) 


we 
cnergy os its and land use patterns in Illinois. 
“rs 1974, 2:54740 (PB-265712) 
ILLINOIS/MAIZE 


State of Illinois op a ey, 2:54706 
ILLINOIS/SOLAR SPACE HEATING 


The potential economic im of solar-heated residences in 
1976-2000, 2:54131 (PB-265489) 
ay ee ee tt pene 
tate of Illinois e energy survey, 
IMAGE PROCESSING 
Construction, restoration, and enhancement of 2 and 3- 
dimensional i es, 2:55136 
IMMUNE REACTIONS 
Cellular interactions controlling the immune reactivity of T- 
lymphoc 2:55121 
DRUGS/BIOLOGICAL EFFECTS 
Efficacy of hylactic irradiation in altering renal allograft 
survival, 2:55158 
ERMEABLE 


DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPORTANCE FUNCTION (NEUTRON) 
See NEUTRON IMPORTANCE FUNCTION 
IMPURITIES/PARTICLE SIZE 
a —_ ition of contaminant particle size in fuels and oils, 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
Recent trends of control and instrumentation system engineering 
for BWR nuclear power plant, 2:54508 
IN CORE INSTRUMENTS/PERFORMANCE 
Steady-state and transient behavior of thermal sensitive power 
meter, 2:54485 
IN CORE INSTRUMENTS/PERFORMANCE TESTING 
= for measurement of in-core nuclear heating rates, 
2:544 


INCIDENTS 
See ACCIDENTS 
INCINERATORS/BIBLIOGRAPHIES 
Incineration studies. Volume 2. 1975-April 1977 (citations from 
the NTIS Data Base). oto for 1975-Apr 77 (181 citations), 
2:54745 (NTIS/PS-77/03 
ieee studies. Volume 4 1975-April 1977 (citations from 
the Index Data Base). Report for 1975-Apr 77 (195 
citations), 2:54746 (NTIS/PS-77/0331) 
INCINERATORS/DESIGN 
Incinerator for industrial liquid wastes, 2:54756 
INCINERATORS/OPERATION 
Incinerator for power reactor low-level radioactive waste, 2:54034 
(CONF-760822-P1) 
INCOLOY 800/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020 
INCOLOY 901/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY 901 
INCOLOY ALLOYS/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
INCONEL 625/PHYSICAL RADIATION EFFECTS 
—— electron microscope studies of void swelling, 
INCONEL 702/CORROSION os alloys 
Chemical attack of prospective advanced cladding in 
simulated mixed oxide fission product environments, » 54341 
GEFR-00020 


INEL oe 
of prospective advanced cladding alloys in 
pre he pe mixed oxide fission product environments, % 54341 
oe aaate 
INCONEL ALLO 
See also INCONEL 625 
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INCONEL 702 
INCONEL X750 
INCONEL ALLOYS/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
High temperature corrosion in the thermochemical hydrogen 
roduction from nuclear heat, 2:54083 
INCONEL X750/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
INDIA/COAL DEPOSITS 
Planning for ae _ of a poy ee ity combined mine for 
working deep and th 6p, 2: 353754 
INDIA/CO. 

a en em sete inventory for the Indian mining industry: a 
forecast to the year 2000 and its implications (5 refs), 2:5371 
Planning and exploitation of mee production faces in deep coal 

seams liable to bumps (11 refs), 2: — 
Planning for development of a _ combined mine for 
working di thick a 2:53754 
INDIA/COAL P. ARATI 
How India handles difficult ¢ A cleaning problems, 2:53806 
INDIUM/HELICON RESONANCE 
Helicons in indium single crystals in the intermediate state, 2:54814 
INDIUM ALLOYS/CRYSTAL STRUCTURE 
Structure and superconducting properties of some lamellar 
eutectic alloys, 2:54792 
INDIUM ALLOYS/SUPERCONDUCTIVITY 
Structure and superconducting properties of some lamellar 
eutectic alloys, 2:54792 
INDUSTRIAL P 
See also GASEOUS DIFFUSION PLANTS 
OIL SAND PROCESSING PLANTS 
CIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/COOLING TOWERS 
Computerized engineerin; ce model for evaporative water cooling 
towers, 2:54218 (K/CSD/INF-77/1) 
INDUSTRIAL PLANTS/WASTE WATER 
Water reuse in a paper reprocessing plant. Final report, 2:54750 
(PB-265232) 
INDUSTRIAL WASTES/COMBUSTION 
Incinerator for industrial liquid wastes, 2:54756 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
INDUSTRY/ENERGY DEMAND 
Energy for industry, 1977 (Book; survey of developments in 
ritish fuel markets, 1975-1976), 2:54682 
INDUSTRY/FUELS 
Energy for industry, 1977 (Book; survey of developments in 
British fuel markets, 1975-1976), 2:54682 
INDUSTRY/THERMAL EFFLUENTS 
Thermal regimes of the upper Mississippi and Missouri Rivers. 
Part one: transient and steady-state computational models for 
the prediction of river thermal regimes. Part two: analysis of 
thermal regimes of the Mississippi and Missouri Rivers in the 
Mid-Continent Area Power Pool (MAPP) geographical area, 
2:55108 (ITHR-182) 
INERTIAL SEPARATORS/CONFIGURATION 
Centrifugal separator cascade connected in zigzag manner 
(Patent), 2:54017 
INFORMATION CENTERS 
Controlled fusion atomic data center, 2:55255 
Evaluated nuclear structure data file (ENSDF) for basic and 
applied research, 2:55315 
National neutron cross-section center, 2:55340 
Radiation shielding information center: an international 
technology resource, 2:55333 
Resources available at the Nuclear Safety Information Center, 
2:54634 
Role of data centers in technical information transfer, 2:55544 
INFORMATION SYSTEMS 
Role of data centers in technical information transfer, 2:55544 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA/EIKONAL APPROXIMATION 
Lorentz convariant eikonal method in magnetohydrodynamics. I. 
The dispersion relation, 2:55416 


INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 


INHOMOGENEOUS PLASMA/ 
MAGNETOHYDRODYNAMICS 
Lorentz convariant eikonal ee gnetohydrodynamics. I. 
The a relation, 2: 
INHOMOGENEOUS PLASMA/MICROWAVE RADIATION 
Observation of resonance and magnetic fields in a 
microwave-plasma interaction, 2:55451 
INHOMOGE US PLASMA/PLASMA DIAGNOSTICS 
Re es th 
INHOMOGENEOUS PLASMA/THERMOELECTRIC 
PROPERTIES 
Observation of resonance and ic magnetic fields in a 
microwave-plasma interaction, 2:55451 





IN-SITU - CATION/BOREHOLE LINKING 
Gasification: theory and application (119 references), 2:53638 
IN-SITU GASIFICATIO ESIGN 
Critical eters of in situ coal 2:53628 
IN-SITU GASIFICATION/ECO) MICS 
Critical eters of in situ coal gasi 2:53628 
t= abe ASIFICATION/EFFI 
recovery from in et ee 2:53627 
GASIFICATION, FRACTURING 
of in ee ee 2:53628 
IN-SITU GASIFICATION, PROPAGATION 
Critical eters of in situ coal gasification, 2:53628 
IN-SITU SS iat 
Calculational were). losive fracture and 
enhancement (16 2: CRL-79114) 
IN-SITU GASIFICATION/MA‘ TICAL MODELS 
Critical eters of in situ coal ion, 2:53628 
IN-SITU GASIFICATION/NET 
Energy recovery from in situ coal 2:53627 
IN-S GASIFICATION/SITE iON 
Geological —— of potential underground coal 
sites in the Powder River Basin of Wyoming and rom 
2:53715 (UCRL-52237) 
IN-SITU RETORTING/COMPARATIVE EVALUATIONS 
Promises and problems in in-situ oil shale dev t, 2:53965 
IN-SITU RETORTING/FEASIBILITY STUD 
from tar sands 


Experimental approach to in situ oil recovery 
(Laboratory ex ents and feasibility stadiea), 2:53964 


Promises and problems in in-situ oil shale a 2:53965 


IN-SITU RETORTING/MATHEMATICAL Mi 
Heat transfer and product formation during the in-situ retorting of 
oil shale, 2:53966 
INSTABILITY 
See also PLASMA INSTABILITY 
INSTABILITY/GROWTH 
Non-linear tearing modes in tokamaks, 2:55432 
INSULATION (THERMAL) 

See THERMAL INSULATION 
go Re 
Reversal of experimen: ry rat pancreas. I. Survi 
and function of fetal rat pancreas frozen to -196°C (Growth and 

insulin synthesis in transplanted fetal pancreas preserved by 


freezing), 2:55147 
AKE STRUCTURES/ENVIRONMENTAL IMPACTS 
Topical briefs: fish and wildlife resources and electric power 


Da no. 1. Final same 2:54236 (PB-266166) 


OMETRY/LIG 
Laser radiation source for tical interferometry, 2:54992 
INTERMEDIATE IMAGE OMETER 
See MA nae LENS SPECTROMETERS 
IA 


INTERMED: MASS NUCLEI/FISSION 
Singularities of the fissility of nuclei of medium-heavy elements, 
2:55317 


INTERMEDIATE NEUTRONS/ENERGY SPECTRA 
Effects = lead shields on neutron spectra (10 to 1500 keV), 
2:5533 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Catalytic reactor for automobile (Patent), 2:54769 
Catalytic composite for treating exhaust gases from an internal 
combustion engine (Patent), 2:54770 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
Modeling combustion — 2:54945 — 
INTERNAL CQMBUSTION ENGINES/DESI 
Apparatus for modifying an internal eae engine (Patent), 
2:54764 


INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 


Fuel injection timing control system for internal combustion 
—_ (Patent), aan », 2:54765 
Fuel injection systems (Patent), 2: 
INTERNAL COMBUSTION ENG SYSTEMS 
Duel fuel system for internal combustion engine (Patent), 2:54762 
Fuel separator (Patent), 2:54766 





INTERNAL COMBUSTION ENGINES/IGNITION 


Fuel system for multicylinder engines (Patent), 2: — 
INTERNAL COMBUSTION ENGINES/IGNITIO IN SYSTEMS 

Motor prea e system with magnetically selectable gas discharge 

devices (Patent), 2:54768 

INTERNAL COMBUSTION ENGINES/POLLUTION 

a EQUIPMENT 

uel separator (Patent), 2:54766 

INTERNATIONAL AGREEMENTS 

Opec and the experience of previous international commodity 

cartels. Worki , 2:54691 (PB-265616) 
ah pie eer 
interstellar helium density, 2:55232 

INTERSTELLAR SPACE/MASERS 

Near-infrared ping of H2O maser sources, 2:55229 
INVERTEBRA 


See also NEMATODES 
PROTOZOA 
INVERTEBRATES/BEHAVIOR 
Development of biological indices for identifying and evaluating 
impacts of pollutants on freshwater ecosystems. Annual 
progress report, June 1, 1976-June 1, 1977, 2:55101 (ORO-4939- 
4 


) 
IODINE/ADSORPTION 

Air filtration plants of wall-type for on of fission iodine in 
nuclear reactors, 2: 54043 (CONF-7 22-P 1) 

Airborne species sampler and it’s application for 
measuring removal efficiencies of large charcoal adsorbers for 
ventilation exhaust air, 2:54044 (CONF-760822-P1) 

Head-end iodine removal from a reprocessing plant with a solid 
sorbent, 2:54045 (CONF-760822-P1) 

Remarks on testing the reliability of iodine adsorption in ion- 
exchanging charcoal-filters with respect to solvent loadings, 
2:54041 (CONF-760822-P1) 

IODINE/POLAROGRAPHY 

Cathodic pulse stripping analysis of iodine at the parts-per-billion 

level, 2:54876 
IODINE/SAMPLING 

Selective sampling of hypoiodous acid, 2:54046 (CONF-760822- 

Pl) 
IODINE/SEPARATION PROCESSES 
— trapping of iodine from process gas streams (Patent), 


IODINE/ THERMAL ANALYSIS 
Iodine emission during a programmed heating of impregnated 
charcoals in carrier air, 2:54050 (CONF-760822-P2) 
IODINE 123/RADIOCHEMISTRY 
Radiopharmaceuticals. 16. a dopamine analogs. 
Synthesis and radiolabeling o a and tissue 
distribution studies in animals, 2:54 
IODINE 129/ADSORPTION 
Airborne elemental iodine loading capacities of metal zeolites and 
: + A or) for recycling silver zeolite, 2:54042 (CONF- 
IODINE 131/FISSION PRODUCT RELEASE 
— ~ ya phenomenon in pressurized water reactor coolants, 


IODINE 131/ON-LINE MEASUREMENT SYSTEMS 
a of an automatic radioiodine analysis system for 
reactor coolant, 2:54495 
IODINE 131/RADIOCHEMISTRY 
Radiopharmaceuticals. 16. Halo ited dopamine analogs. 
Synthesis and radiolabeling of 6. 6-iododopamine and tissue 
distribution studies in animals, 2:54943 
IODINE 131/SCINTISCANNING 
Hydatid disease: rose 131] scanning in a case of 
ees aa 2: ee i 
Serial scintigraphy during iso! renal perfusion (**/super m/Tc 
and '"] tracer techniques), 2:55132 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
~ —— waves in the presence of electron plasma waves, 
ION pee po craze HEATING 
See ICR HEATING 
ION SOURCES/GAS FLOW 


Pulsed gas feed to the ion source, 2:55491 > ae M-6778) 
ACCELERATI 


ION SOURCES/PLASMA Ai 
Numerical smalation for design of «two-stage acceleration 
ion source, 2:55240 (JAERI-M-6813) 
ION: URCES PROGRAMS 


Plasma and fueling section, 2:55492 (ORNL-5275) 
ION-ATOM OOLLISIONS ChiAmese ox EXCHANGE 
Nonadiabatic states, 2:55252 


transitions between decayi 
ION-ATOM COLLISIONS/COHERENT IDUCTION 
be of quasimolecular states by atomic scattering, 


IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
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IONIZING RADIATIONS/INFORMATION CENTERS 
Radiation information center: an international 
technology resource, 2:55333 
IONOSPHERE/ELECTRON DENSITY 
Simulation of leading edges of backscatter ionograms for 
ionospheric inference, 2:55235 (AD-A-038532) 
IONS/ENERGY LOSSES 
Energy losses by slow ions and atoms to electronic excitation in 
solids, 2:55329 
IOWA/ENERGY POLICY 
Third annual energy report, 1977, 2:54650 
IOWA/ENERGY SUPPLIES 
Third annual energy report, 1977, 2:54650 
IRELAND/NATURAL GAS DEPOSITS 
New surge of interest in Irish offshore sector, 2:53843 
IRELAND/PETROLEUM DEPOSITS 
New surge of interest in Irish offshore sector, 2:53843 
IRON/ACTIVATION ANALYSIS 
Chemical characterization of particulate emissions from oil-fired 
power plants, 2:55083 
IRON/CROSS SECTIONS 
Integral capture cross sections of steel, iron, and *°Pu in GCFR 
lattices, 2:54408 
IRON/EMISSION SPECTROSCOPY 
Spectrochemical analysis of boron carbide by powder techniques. 
Final report, 2:54879 (AD-A-038838) 
IRON ALLOYS 
See also HASTELLOYS 
INCONEL 702 
INCONEL X750 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/AGING 
Warm-die-forming of beta titanium alloy strip. Final report (Ti- 
8Mo-8V-2Fe-3Al), 2:54773 (AD-A-038848) 
IRON ALLOYS/COLD WORKING 
Warm-die-forming of beta titanium alloy strip. Final report (Ti- 
8Mo-8V-2Fe-3Al), 2:54773 (AD-A-038848) 
IRON ALLOYS/CORROSION 
Corrosivity of geothermal brines. Progress report ending 
December 1976, 2:54823 (ORNL/TM-5863) 
IRON ALLOYS/FORMATION FREE ENTHALPY 
Generation of self-consistent Gibbs energy functions for binary 
: the Fe-Cu system as an example, 2:54808 (IS-M-91) 
IRON ALLOYS/FREE ENTHALPY 
Generation of self-consistent Gibbs energy functions for binary 
; the Fe-Cu system as an example, 2:54808 (IS-M-91) 
IRON ALLOYS/TENSILE PROPERTIES 
Warm-die-forming of beta titanium alloy strip. Final report (Ti- 
8Mo-8V-2Fe-3Al), 2:54773 (AD-A-038848) 
TRON BASE ALLOYS 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Nickel-free Fe-12Mn-0.2Ti alloy steel for cryogenic applications, 
2:54782 (LBL-5401) 
IRON BASE ALLOYS/MICROSTRUCTURE 
Nickel-free Fe-12Mn-0.2Ti alloy steel for cryogenic applications, 
2:54782 (LBL-5401) 
IRON ISOTOPES/NEUTRON REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
IRRIGATION/SOLAR WATER PUMPS 
Feasibility of solar energy for feedlot tion and irrigation 
pumping. Final report 1 May 75-31 Dec 76, 2:54112 (PB-265651) 
Solar irrigation program. Status report, October 1976-January 
1977, 2:54134 (SAND-77-0380) 
ISABELLE STORAGE RINGS/REVIEWS 
ton-proton intersecting storage accelerator facility 
ISABELLE at the Brookhaven National een 2:55028 
ISAR DEVICES/PLASMA MACROINSTABILITIES 
Finite-Larmor-radius stabilization of the m = 2 instability in the 
ISAR T1-B high-beta stellarator, 2:55433 ; 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
SEPARATION NOZZLE METHOD 
Fast tape transport system for use with on-line separators, 2:54080 
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J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JACOBIAN FUNCTION/METRICS 
ee and metric theory for greatest common divisors, 


(Japanese Atomic Energy Research Institute.) 
— years history of Japan Atomic Energy Research Institute, 
2:54442 


JAERI/HTGR TYPE REACTORS 
First stage conceptual design of the experimental multi-purpose 
high temperature gas cooled reactor, 2:54326 
Present status of research and development of a multi-purpose 
high-temperature gas cooled reactor in JAERI (1976 edition), 


2:54322 
JAERI/REACTOR SAFETY 
Present status of reactor safety studies, 1976, 2:54593 
JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
JAPAN/BWR TYPE REACTORS 
Development of —— water type power reactor in Japan, 2:54290 
JAPAN/EARTHQ' 
Effects of the 1974 Izu earthquake on hot spring qualities, 2:54161 
JAPAN/ENERGY SOURCES 
Studies on the —- system of Hokkaido. II. Various data and 
their basis, 2 
Studies on the os wal system of Hokkaido. ITI. Simulations by 
model I, 2:54148 
JAPAN/ENERGY SUPPLIES 
Studies on the energy system of Hokkaido. I, 2:54146 
JAPAN/GEOTHERMAL ENERGY 
Future of the utilization of geothermal energy, 2:54145 
JAPAN/GEOTHERMAL FIELDS 
Outline of public works in construction of Onigashira geothermal 
power it, 2:54164 
JAPAN/G POWER PLANTS 
Outline of public works in construction of Onigashira geothermal 
power it, 2:54164 
JAPAN/G RESOURCES 
Present status of geothermal resources development, 2:54144 
JAPAN/GEOTHERMAL 
Drilling practice in the geothermal area of the northern Kurikoma 
district, 2:54179 
JAPAN/HEAT FLOW 
Future of the utilization of geothermal energy, 2:54145 
JAPAN/HOT SPRINGS 
Drilling practice in the geothermal area of the northern Kurikoma 
district, 2:54179 


Effects of the 1974 Izu earthquake on hot spring qualities, 2:54161 
Heat transfer in hot springs area, 2:54152 
Hydro ae studies on the hot springs in Kagoshima city, 


Kyushu, Japan, 2:54150 
J APAN/LM¥BR E REACTORS 
Current status of sodium-cooled fast breeder reactor development 
in Japan, 2:54356 
Development of fast breeder reactor in Japan, 2:54358 
JAPAN/MINERALOG 
Alteration minerals in Kamoh-cho, Kagoshima prefecture, 2:54200 
JAPAN/NUCLEAR POWER 
White on atomic energy in fiscal 1976, 2:54273 
JAPAN IED REACTORS 
Status of fast pulsed reactors in Japan, 2:54537 
JAPAN/PWR E REACTORS 
Development of light water iT reactor in Japan, 2:54290 
JAPAN CTOR TECHNO 
Development of li 
JAPAN ATOMIC 
See JAERI 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST ‘AL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPCO-2 REACTOR 
See TSURUGA REACTOR 
JATR REACTOR/REACTOR CHARGING MACHINES 
Development of the refueling machine for 'FUGEN’, 2:54334 


it water type power reactor in Japan, 2:54290 
‘GY RESEARCH INSTITUTE 


KAON MINUS-PROTON INTERACTIONS/ELASTIC 


JET ENGINE FUELS/CHEMICAL COMPOSITION 
Hydrocarbon group ition of TS-1 and RT (jet) fuels from 
West Siberian crudes, 2:53925 
JET ENGINE FUELS/IMPURITIES 
SS a 
JET ENGINE FUELS/PRODUCTION 
Fuel cuts from gas condensates of Central Asian fields, 2:53885 
Hydrocarbon group composition of TS-1 and RT (jet) fuels from 
West Siberian crudes, 2:53925 
JET ENGINE FUELS/STABILIZATION 
Development of high stability fuel. Final report 1 Jan-30 Nov 76, 
2:53922 Co 
TOKAMAK/HIGH-FREQUENCY HEATING 
babe mr coupling of lower hybrid waves, 2:55363 (CEA-CR- 
1 
JET TOKAMAK/MATERIALS HANDLING 
Tritium handling scheme for the JET t, 2:55496 
JET TOKAMAK/THERMONUCLEAR CTOR WALLS 
Vacuum vessel and pumping system of the JET experiment, 
2:55520 
JET TOKAMAK/VACUUM SYSTEMS 
es _— and pumping system of the JET experiment, 
2:5552 
JFER REACTOR 
See JOYO REACTOR 
JFT-2 TOKAMAK/DELAY CIRCUITS 
Delay circuit for constant current operation of JFT-2, 2:55489 
(JAERI-M-6762) 
JFT-2 TOKAMAK/EMISSION SPECTRA 
Measurements of Balmer H sub(a)-line emitted from tokamak 
plasmas in JFT-2a device, 2:55376 (JAERI-M-6662) 
JFT-2 TOKAMAK/EMISSION SPECTROSCOPY 
Spectroscopic investigations of the vacuum ultra-violet emission in 
a normal-incidence region from JFT-2 tokamak dischar, eo. 
a = 9 kGauss and Isub(p) = 76 kAmp, 2:55378 (JAERI 
-6761) 
JFT-2 TOKAMAK/PLASMA DIAGNOSTICS 
Comparison in electron density distribution of tokamak plasma 
between ruby-laser sca’ and milli-meter wave 
interferometric measurements, 2:55377 (JAERI-M-6685) 
JFT-2 TOKAMAK/SURFACE CLEANING 
Study of discharge cleaning in the JFT-2 tokamak with surface 
observation by AES, 2:55511 (JAERI-M-6647) 
JFT-2 TOKAMAK/THERMAL CONDU 
Experimental evaluation of electron heat conductivity in high- 
temperature tokamak plasmas, 2:55396 (JAERI-M-6720) 
JFT-2A TOKAMAK/DIVERTORS 
Development of a heat flux meter and measurement of the heat 
flux to the divertor in DIVA, 2:55513 (JAERI-M-6723) 
JMTR REACTOR 
Irradiation for material testing. 2-4, 2:54561 
JOSEPHSON JUNCTIONS/SENSITIVITY 
Far infrared detection with Josephson junctions. Final report, 
2:54953 (AD-A-037970) 
JOYO REACTOR/SPECIFICATIONS 
Current status of sodium-cooled fast breeder reactor development 
in Japan, 2:54356 
Development of fast breeder reactor in Japan, 2:54358 
JRR-4 REACTOR/NEUTRON SPECTRA 
Measurement of fast neutron spectra. 1-2, 2:54554 
JT-60 TOKAMAK/LIMITERS 
Design of the movable limiters for JT-60, 2:55509 (JAERI-M- 
6572) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K02 
See KAONS NEUTRAL LONG-LIVED 
KAON MINUS-NEUTRON INTERACTIONS/CHARGE- 
Satu ofthe is io model fi KN scattering, 2:55289 
tatus of the Re; le m ‘or scattering, 2: 
S-PROTON INTERA INTERACTIONS/CHARGE- 
EXCHANGE. errs Ss 
Status of the Re le model for KN scattering, 2:55289 
KAON MINUS-P o IN INTERACTIONS/ELASTIC 
SCATTERING 
a* -, K*-, pp, and p-barp elastic scattering from’50 to 175 GeV/c 
(Diff erential cross sections), 2:55269 
Elastic scattering of 7~, K~, and p-bar from hydrogen at 8 and 16 
GeV/c (Differential cross sections), 2:55270 
Status of the Regge-pole model for KN scattering, 2:55289 





KAON PLUS-NEUTRON INTERACTIONS/ 


KAON PLUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Status of the pe aeeen on Rpt coaeecing, 320000 
INTERACTIONS/CHARGE-EXCHANG: 


le model for KN scattering, 2:55289 
KAON PLUS PROTON INTERACTIONS/ELASTIC 
SCATTERING 


m* -, K* -, pp, and p-barp elastic 
(Differential cross sections), 2:55269 
Problems with the normalization of cross sections in the 
constituent-interchange model, 2:55290 
Status of the Regge-pole model for KN scattering, 2:55289 
KAONS NEUTRAL LONG-LIVED/DECAY 
Consequences of the Okun-Zakharov-Pontecorvo model of CP 
nonconservation, 2:55296 (UH-511-233-77) 
KAONS PLUS/ELECTROPRODUCTION 


from 50 to 175 GeV/c 


i _— 
KEROGEN/PROD 
Processes for the Sean of low-ash kerogen concentrates 
from Baltic oil shales, 2:53976 
KETOPROPIONIC ACID-ALPHA 
See PYRUVIC ACID 
KIDNEYS 
See also MECHANICAL KIDNEY 
KIDNEYS/BIOLOGICAL RADIATION EFFECTS 
Efficacy of ylactic irradiation in altering renal allograft 
survival, 2:55158 
KIDNEYS/DISEASES 
Animal model of human disease. Acute and chronic lead 
ee, 2:55144 
DNEYS/SCINTISCANNIN 


IG 
Serial scintigraphy during isolated renal 
and '"] tracer a 2:55132 
KIDNEYS, 
Efficacy of hylactic irradiation in altering renal allograft 
survival, 2:55158 
KINASES (PHOSPHOTRAN: 
See Mp pth pen Spe 
KINETICS EQUATION (REACTO) 
See REACTOR —" EQUA TIONS 
KOEBERG-1 REACTO) 
Clear role for ieee wer, 2:54564 
ae DE VRIES EQUATION/PERTURBATION 


Perturbation theory for = Korteweg-de Vries equation, 2:55417 
KRYPTON/ADSORPTION 
Development of the cryogenic selective adsorption-desorption 
Peo822 Pa) on removal of radioactive noble gases, 2:54054 (CONF- 


KRYTON/SEPARATION PROCESSES 
oe by the AKUT-process, 


perfusion (**/super m/Tc 


gases and xenon 
in reprocessing HTGR-fuel, 2:54055 


IN 
Development of the FASTER for removing krypton-85, 
carbon-14, and other contaminants from the off-gas of fuel 


wen 2 2:54056 (CONF-760822-P2) 
KR IN 85, IOACTIVE WASTE STORA 


GE 
Kr oe 2:54065 (CONF-760822-P1) 
KRYPTON ARATION 


Sean Guliliag aie ges anes, 200000 


LABOR/EDUCATION 
Labor: relations in the coal industry, 2:53745 
R/HEALTH HAZARDS 


Labor-management relations in the coal industry, 2:53745 
See AUDITORY ORGANS 
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LAKES/WATER POLLUTION 
Development of biological indices for identifying and evaluating 
impacts of pollutants on freshwater ecosystems. Annual 
ane report, June 1, 1976-June 1, 1977, 2:55101 (ORO-4939- 


A NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/ELECTROPRODUCTION 
Scalar-transverse —_——— of electroproduced K* A and K* 5° 
final states, 2:55267 


See SHEEP 


IOGRAPHY 
See TOMOGRAPHY 
LAND Fy eaten manta agape eg PROGRAMS 
oo County demonstration site bx II. Progress report, 
1976-1977 (3 ae (ANL- 77-3087.2)" 
RECLAMATION/REVEGETATION 
ilitation potential of western coal lands, 2:53708 
ina ~~ Indian Land Devel il coal, and other 
tute on velopment: oil, gas, L oO! 
minerals, 2:54658 
= mined. lama’ and land Vol 
-area rec tion use p) olume 
= . A case stud ree etd meses. oe 
South Boulder Creek Park Proj yject, Sand and Gra 
—. Boulder, Colorado. 2: 2:55094 (ANL/EMR- 1(Vol.3a)) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
‘CHEMICAL REACTIONS 
—- of uranium oxysulfide with some nonmetals and metals, 


LASER R CAVITIES/DESIGN 
Laser resonator for far vacuum ultraviolet, 2:54999 
LASER CAVITIES/MATHEMATICAL MODELS 
Unstable resonator theory. Final rt, 2:54970 (AD-A-038820) 
LASER FUSION REACTORS/B ING BLANKETS 
Scoping studies of blanket — for a power-generating laser 
fusion per reactor, 2:5547 
LASER FUSION REACTORS/LASER IMPLOSIONS 
Li at _ interaction studies with high-power glass lasers, 
LASER IMPLOSIONS/ANALYTICAL SOLUTION 
Self-similar analysis of the spherical implosion process, 2:55503 
(JAERI-M-6616) 
LASER ISOTOPE SEPARATION 
Method and for measuring vapor flow in isotope 
i (Patent), 2:54026 
for selective isotope tion, 2:54023 
LASER ISOTOPE SEPARATION/MEETINGS 
Lasers for isotope ion, Albuquerque, New Mexico, May 17- 
19, 1977, 2:54021 
RADIATION/WAVE PROPAGATION 


: a three-dimensional Monte Carlo ray we 4 
cylindrical . Final report, 2:55499 (AD-A-O. 3 
LASER-PROD PLASMA 
Production of large warm plasmas by ed laser heating of solid 


Memorandum oe 2: 55498 AD-A-038533) 
LASER-PRODUCED PLASMA/ENERGY LOSSES 


Simple routine for reaction transport in laser-produced 
cashes 2:55502 (IPP-6/ an 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
-speed multiframe interferometry in a laser beam, 2:55389 
Method for analysis of experimental data on spherical irradiation 


of laser 2:55388 
Microwav 1 diagnostics of laser-produced plasma, 2:55384 
LASER-PRODUCED PLASMA/X-RAY 


Laser-produced x-ra ages by the fluorine i 
sequence for Zn, Se dagger, 2:55238 
cull enchelon ef omy line emission in laser produced plasma 
shadow technique, 2:55387 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BIOLOGICAL EFFECTS 
Research on the ocular effects of laser radiation. Report No. 1 
(annual) 15 Feb 73-15 Feb 74, 2:55202 (AD-A-039033) 
on the ocular effects of laser radiation. — 
nial (annual) 1 16 Feb 74-15 Feb 75, 2:55203 (AD-A-039034) 
SERS/MEETINGS 


Lasers for i ion, Albuq ue, New Mexico, May 17- 
19, 1977, 2.54021 (LA-6805-C) — , 
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LASERS/NUCLEAR PUMPING 
Applications of direct nuclear-pumped lasers and gaseous core 
reactors, 2:54457 
LASERS/OPTICAL SYSTEMS 
Exploratory development of fusion cast calcium fluoride for 1.06 
micrometer pulsed laser optics. Progress report, December 25, 
1976-March 25, 1977, 2:55501 (COO-4029-3) 


LASL 
(Los Alamos Scientific Laboratory.) 
LASL/ALARM SYSTEMS 
LASL upgraded alarm system functional requirements, 2:54070 
(LA-6820-MS) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
en LIVERMORE LABORATORY/RESEARCH 
Energy and technology review, 2:55526 (UCRL-52000-77-4) 
LEAD/BIOLOGICAL ACCUMULATION 
Analysis of biological materials for lead using atomic absorption 
spectroscopy, 2:55186 
LEAD/BIO ICAL EFFECTS 
Animal model of human disease. Acute and chronic lead 
nephropathy, 2:55144 
LEAD/NEUTRON TRANSPORT 
— = lead shields on neutron spectra (10 to 1500 keV), 
2:55332 
LEAD ALLOYS/CRYSTAL STRUCTURE 
Structure and superconducting properties of some lamellar 
eutectic alloys, 2:54792 
LEAD ALLOYS/MICROSTRUCTURE 
Self-consistent theory of steady-state lamellar solidification in 
binary eutectic systems, 2:54791 
Structural perfection of directionally solidified lamellar eutectics, 
2:54790 
LEAD ALLOYS/SUPERCONDUCTIVITY 
Structure and superconducting properties of some lamellar 
eutectic alloys, 2:54792 
SELENIDES/STIMULATED EMISSION 
Stimulated emission from thin PbSe films at room temperature, 
2:54869 
LEAD TELLURIDES/MICROSTRUCTURE 
Structures and thermoelectrical properties of directionally 
solidified Au-PbTe eutectic, 2:54793 
LEAD TELLURIDES/THERMOELECTRIC PROPERTIES 
Structures and thermoelectrical properties of directionally 
solidified Au-PbTe eutectic, 2:54793 
LEAD-ACID BATTERIES/CATHODES 
Investigation of the surface structure of some lead dioxide and 
— electrodes, 2:54646 


See also NEUTRINOS 
LEPTONS/WEINBERG LEPTON MODEL 
Eigenvalue condition for the Weinberg angle and possible new 
leptons and quarks (SU(2) x U(1) gauge model, eigenvalues, 
urbation a 2:55294 (UH-511-235-77) 
LE 
Total-body irradiation and marrow transplantation (Effectiveness 
for treatment of leukemia), 2:55160 
LICHENS/NITROGEN FIXATION 
Effects of SO. on photosynthesis and nitrogen fixation, 2:55191 
LICHENS/PHOTOSYNTHESIS 
Effects of SO2 on photosynthesis and ni wogee Sot fixation, 2:55191 
LIGHT EMITTING DIODES/RADIATIO ENING 
Development of efficient, radiation-insensitive GaAs:Zn LEDs, 
2:55040 (SAND-77-0171C) 
LIGHTING SYSTEMS/DESIGN 
Exploration of illumination concepts for underground coal mines. 
——— E. Electronic ballast for the Lucalox high pressure 
rt, 2:53734 (PB-265187) 
LIGHTING SYSTEMS WER SUPPLIES 


Exploration of illumination concepts for underground coal mines. 


inal report, 2:53732 (PB-265185) 
ee of illumination concepts for underground coal mines. 
— pendix D. Design drawings. Final report, 2:53733 
265186) 


LIGNITE/AGGLOMERATION 
Experimental enhancement of jomerating properties in lignite 
6 refs), 2:53673 (CONF-7505139-) 
LIGNITE/CHEMICAL REACTION KINETICS 
Effects of oxidation on the chemical structure and properties of 
coals (6 refs), 2:53667 (CONF-7505139-) 
LIGNITE/FLUIDIZED-BED COMBUSTION 
Fluidized-bed combustion of li La} and Western subbituminous 
coals, 2:53813 (GFERC/QTR-77/2) 
LIGNITE/OXIDATION 
Effects of oxidation on the chemical structure and properties of 
coals (6 refs), 2:53667 (CONF-7505139-) 


LIGNITE/SWELLING 
Experimental enhancement of ing properties in lignite 
(6 refs), 2:53673 (CONF-7505139-) 
IGNITE/WASHING 


Experimental enhancement of properties in lignite 
(6 refs), 2:53673 (CONF-7505139-) 
INE/REGENERATION 
bee a oxidation and recarbonization (Patent), 2:54085 (PB- 
LIMESTONE/SORPTIVE PROPERTIES 
Waste = oxidation and recarbonization (Patent), 2:54085 (PB-- 
266640) 
LIMITERS/HYDRAULIC CONTROL DEVICES 
Design and characteristics of the drive mechanism for 
limiters of JT-60, (1), 2:55514 (GAERI-M-6733) 
LIMITERS/SPECIFICATIONS 
in the movable limiters for JT-60, 2:55509 (JAERI-M- 
LINACS 
See LINEAR ACCELERATORS 
ACCELERATORS 
See also STANFORD 20-GEV LINAC 
Design concept of Japan Linac Booster, 2:54553 
LINEAR ACCELERATORS/CRYOGENICS 
Superconductivity, cryogenics, and vacuum technology for linear 
accelerators, 2:55025 
LINEAR ACCELERATORS/DESIGN 
Linear particle accelerator (Patent), 2:55021 
LINEAR ACCELERATORS/EFFICIENCY 
em of a linear accelerator with reactive beam loading, 
2: a 
LINEAR ACCELERATORS/NEUTRON SOURCES 
Cold re 5-1-1, 
2:54 
LINEAR ACCELERATORS/SUPERCONDUCTING CAVITY 
RESONATORS 
Superconductivity, cryogenics, and vacuum technology for linear 
accelerators, 2:55025 
LINEAR ACCELERATORS/VACUUM SYSTEMS 
Superconductivity, cryogenics, and vacuum technology for linear 
accelerators, 2:55025 
LIPIDS/BIOCHEMISTRY 
ig id storage and utilization in reptiles, 2:55116 
NATURAL GAS/EVAPORATION 
“i and process for vaporizing and heating liquid natural gas 
(Patent), 2:53940 
LIQUEFIED NATURAL GAS/PRODUCTION 
Single mixed refrigerant, closed loop process for liquefying 
natural (Patent), 2:53941 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
Tuesday afternoon roundtable discussion (Panel discussion), 
2:53711 
LIQUEFIED NATURAL GAS/TRADE 
The Strategic Petroleum Reserve and liquefied natural gas 
sup —* Final rt, 2:54689 (PB- 8) 
LIQUEFIED NA GAS/TRANSPORT 
First a haa concrete LNG carrier, 2:53945 
LIQUEFIED NATURAL GAS/USES 
Use of liquid natural gas as heat sink for power J 2:54726 
LIQUEFIED PETRO GASES/DEMAND FACTORS 
Availability of liquid fuels from conventional sources for electric 
utility gas turbines, 1975-1985. Final report, 2:53906 (TID- 
27648 


) 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
— com, < design/economic analysis: oil and 
pd ger wad D seport No. 114, intedianeunene te: 4 
C2 refs), 2: 53620 E1775. 8) 
UEFIERS 
See CONDENSERS 
QUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION 
The combustion of liquid fuel in tunnel burners, 2:53929 (N-77- 
17184) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/DESIGN 
a measurement of neutron and gamma-ray spectra in 
uivalent medium, 2:55326 
LIQUID ! INTILLATION DETECTORS/SPECTRA 
UNFOLDING 


MATXUF: on-line, real time derivative method neutron spectrum 
unfolding, 2:55037 
LIQUID W. 
See also WASTE WATER 





LIQUID WASTES/CHEMICAL ANALYSIS 


LIQUID WASTES/CHEMICAL ANALYSIS 

Organics in ee ees ern wane 

scale unit using the hydrocarbonization process: HPLC and 
S analysis (8 refs), 2:53642 (CONF-770415-1) 
ASTES/CHEMICAL COMPOSITI 


GC/M 
LIQUID W ON 
2:53624 (GFERC/QTR-77/2) 


LIQ 
(Patent; 1 ser wea of fuel slurry from 
ydrocarbon), 2:54089 
INMENTAL IMPACTS 
process streams of a coal conversion bench- 
it using the hydrocarbonization : HPLC and 
GC/MS analysis (8 refs), 2:53642 (CONF-770415-1) 
LIQUID WASTES/ENVIRONMENTAL TRANSPORT 
Design and implementation of an environmental monitoring 
for ERDA fossil fuel facilities, 2:53705 (FE-2495-6) 
LIQUIDS/CENTRIFUGATION 
Effect of centrifuging on fluctuations in the critical liquid-liquid 
region, 2:54895 (UCRL-79374) 
LIQUIDS/ INTERFACES 
Correlations between the structure and reactivity at solid-gas and 
solid-liquid interfaces, 2:55344 
LITHIUM/CHEMICAL PROPERTIES 
Some chemical ploblems of the blanket materials for fusion 
reactors, 2:55467 (KURRI-TR-140) 
COMPOUNDS/CHEMICAL PROPERTIES 
Some chemical ploblems of the blanket materials for fusion 
reactors, 2:55467 (KURRI-TR-140) 
LITHIUM FLUORIDES/ELECTRON DOSIMETRY 
peor B in tissue-equivalent phantoms exposed to high-energy 
electrons: from cavity theory to Monte Carlo, 2:55343 
LITHIUM HYDRIDES/CHEMICAL RADIATION EFFECTS 
Preparation, characterization, and use of metal hydrides for fuel 
systems. Progress report, September 1, 1976-May 31, 1977, 
2:54851 (COO-5000-2) 
LITHIUM HYDRIDES/PHOTOLYSIS 
> . ee and use of metal hydrides for fuel 


report, September 1, 1976-May 31, 1977, 
2754851 Msa851 (COD-50005) 


LITHIUM HYDRIDES/PYROLYSIS 
and use of metal hydrides for fuel 


report, September 1, 1976-May 31, 1977, 
2754851 Snes. Progress rep 


OCHEMICAL REACTION KINETICS 


LIVER/BI 
Transfer of methyl groups from N-dimethylnitr¢ ine to 
ycerolipids in rat liver, 2:55120 
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See also CLINCH RIVER BREEDER REACTOR 
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LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
Natural convection in a volumetrically heated fluid layer at high 
Rayleigh numbers, 2:54366 
LMFBR E REACTORS/AIR CLEANING SYSTEMS 
Evaluation of in-vessel emergency air cleaning systems for an 
LMFBR, 2:54577 (CONF-760822-P2) 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
“—. a measurements in an LMFBR radial blanket assembly, 
Radial blanket flow orificing testing: calibration tests, 2:54350 
(WARD-RB-3045-18) 
LMFBR TYPE REACTORS/CARBON METERS 
Continuous method of the thermodynamic activity of 
carbon in sodium, 2:54361 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
UK experiments on fast-reactor containment, 2:54364 
LMFBR TYPE REACTORS/CONTROL ROD WORTHS 
— worths in a simulated radial parfait LMFBR core, 
LMFBR TYPE REACTORS/DECISION MAKING 
oes of the US breeder, 2:54673 
IR TYPE CTORS/DESIGN 
LMFBR commercial 1 2:54367 
LMFBR TYPE REA R PPLER COEFFICIENT 
Sodium void and doppler reactivities in oxide and carbide 
LMFBRs, maser 
poe is of a high-sensi oe fe 
ysis of a itivity fission counter for tion in hi 
fields, 2:54372 7 - 
LMFBR TYPE REACTORS/FUEL 
Effective conduction mixing 


subchannel analysis of 
finite hexagonal LMFBR 


s for 
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LMFBR TYPE REACTORS/FUEL CANS 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Feasibility of denatured LMFBR’s, 2:54339 (CONF-77061 1-13) 
Implications of plutonium utilization strategies on the transition 
r = . economy to a breeder economy, 2:54286 (BNWL- 
A-601 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Pro rt, _—* 1, 1976-November 30, 
1976, 2:54340 (COO-2 — 


in bundles, 2:54384 
RS, opin bundle. 2:5 FAILURE 
hanical of an adjacent hexcan, 2:54626 
LMFBR TYPE REACTORS/FUEL ELEMENTS 


ae ity of sodium-cooled fast reactor 
ride fuel elements, 2:44357 


Studies of the heterogeneous LMFBR core concept for several 
fuel cycles and its sensitivity to design and cross-section 


c 2:54404 
LMFBR E REACTORS/FUEL PINS 
Development and testing of an LMFBR fuel pin plenum pressure 
transducer, 2:54373 
Pin-diameter optimization in 1200-MW(e) heterogeneous vs 
homogeneous LMFBRs, 2:54383 
LMFBR E REACTORS/FUEL RODS 
Effective conduction mixing | for subchannel analysis of 
finite hexagonal LMFBR bundles, 2:54386 
LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
LMFBR TYPE REACTORS/MELTDOWN 
Calculation of reactivity changes due to bubble collapse, 2:54579 
Mh wg 77061 1-12) 
ed diffusion theory analysis of simulated meltdown 
— ents, 2:54633 
LMFBR TYPE REACTORS/OXYGEN METERS 
Manufacture and properties of ceramic probes to measure oxygen 
content in liquid sodium, 2:54362 
LMFBR TYPE CTORS/PERFORMANCE 
Performance parameter uncertainties for a large LMFBR, 2:54394 
LMFBR TYPE REACTORS/POWER D jUTION 
Sensitivity of the power distribution in large heterogeneous 
LMFBR desi 2:54396 
LMFBR TYPE CTORS/PRIMARY COOLANT CIRCUITS 
Compilation of references, data sources and analysis methods for 
LMFBR primary piping system components, 2:54338 (BNL- 
NUREG-50650) 
— ~y fusing sodium in a freeze zone (Patent; LMFBR), 


= model of inert gas bubble dynamics in liquid metals, 


LMFER” TYPE REACTORS/REACTOR ACCIDENTS 
Risk —e application to FFTF: second cycle, 2:54581 (GEFR- 
0002: 


LMFBR TYPE REACTORS/REACTOR CELLS 
Heat and mass transfer behind a heated reactor cell liner, 2:54614 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Cc buckling analysis of shells, 2:54345 (SAND-77-0297C) 
LMFBR TYPE CTORS/REACTOR COOLING SYSTEMS 
Effects of nonuniform geometry and welding on piping elbow 
design, 2:54351 (WARD-SD-3045-4) 
Heating structure for heating machine and pipes in reactor cooling 
systems (Patent; LMFBR), 2:54355 
Multiple-jet thermal mixing in a piping tee, 2:54369 
Water/sodium temperature-fluctuation correlation mixing-tee 
experi its, 2:54368 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
— behavior in st accidents: results of TUNA 
experimental and comparison with PARDISEKO 
code, 2:54576 (CONF-760822-P2) 
Boiling and two-phase flow problems in liquid metal fast breeder 
reactor safety analysis, 2:54578 (CONF: 61039.) 
ee pees a pe te as international ae 
‘ast Reactor Safety ysics, 5-8 
1976), 2:54606 — 
Improvement and verification of fast reactor safety analysis 
techniques. Progress report, January 1, 1977-March 31, 1977, 
2:54580 (COO-2571-8) 
LMFBR TYPE REACTORS/REACTOR CORES 
Application of nonlinear network analysis to hydraulic modeling 
of LMFBR vented assembly cores, 2:54376 
Bouyancy-induced flow redistribution in reactor vessel of an 
LMFBR, 2:54377 
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— on calculations with the probability table method, 


Core d a methods for advanced LMFBRs, 2:54374 

Flow ori - large LMFBR cores with interassembly heat 
transfer, 2:54379 

LMFBR core design with favorable safety parameters, 2:54405 

ee core designs with axial internal blankets, 


Multigroup time-dependent delayed gamma spectra from fission 
and activation of uranium and Seepage 2:54409 
Neutron and — transport effects in heterogeneous core 
Necleer design om 
uclear and —— a oompean of a conventional and 
bullseye LMFBR core, 2:54400 
Nuclear lormance of LMFBRs designed to preclude energetic 
HCDAs, 2:54403 
na el for oicis andy cores, 2:54371 
ysics performances of he’ eneous fast reactor core concept 
studied in MASURCA, 2: 54401 
= limitation of the heterogeneous reactor concept, 
Preliminary physics studies of a large fast core based on the 
heterogeneous concept, 2:54399 
— reactor physics model for core design optimization, 
Studies of the heterogeneous LMFBR core concept for several 
1 cycles and its sensitivity to design and cross-section 
changes, 2:54404 
Systematic approach for constructing low sodium void 
heterogeneous cores, 2:54397 
ZPPR critical experiments for a radial 
LMFBR TYPE CTORS/REACTO 
UK experiments on fast-reactor containment, 2:54364 
— TYPE REACTORS/REACTOR KINETICS 
CORNL SI ag for nuclear reactor core analysis, 2:54342 
sig cance of breeding ratio and doubling time definitions to 
MFBR technology ame. 2:54412 
Transport and reactor theory. Progress report, January 1-March 
31, 1977, 2:54450 (LA-6800-PR) 
LMFBR TYPE REACTORS/REACTOR LATTICE 
PARAMETERS 


‘ait reactor, 2:54402 
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LMFBR core design with favorable safety parameters, 2:54405 
> * ama maces core designs with axial internal blankets, 


Nuclear one wate pegmeetionn of a conventional and 
bullseye L IR core, 2:54400 
Nuclear performance of LMFBRs designed to preclude energetic 
Ras sapien 54403 didi : 
Physics performances of he eneous fast reactor core concept 
studied in MASURCA 254401 
ro and limitation of Se heterogeneous reactor concept, 
2:54398 
Preliminary physics studies of a large fast core based on the 
heterogeneous concept, 2:54399 
ZPPR critical experiments for a radial 
LMFBR TYPE CTORS/REACTO 
Alternate LMFBR structural materials, 2:54798 (ORNL-5270) 
Assessment of the structural material Doppler effect for fast 
reactors, 2:54392 
Considerations pertinent to rigorous and efficient structural 
doppler effect calculations, 2:54393 
High-voltage electron microscope studies of void swelling, 


ait reactor, 2:54402 
MATERIALS 


Keynote address: influence of chemical environment on high- 
bears (= ry mechanical qevpertins, 2:54320 
“Program Metal Fast Breeder Reactor Materials Development 


ae ag rogress report for period ending 
1, 1976 54771 (O L-5240) 


ving and = development, 2:54777 (ORNL- i 
LMEBE Tr CTORS/REACTOR PROTECTIO 


Deliwant and testing of a self-actuated shut down system for the 
ce of liquid metal fast breeder reactors (LMFBRs), 
754365 


LMFBR TYPE REACTORS/REACTOR SAFETY 
Natural convection in a volumetrically heated fluid layer at high 
igh numbers, 2:54366 
E REACTORS/REMOTE VIEWING EQUIPMENT 
C-scope under-sodium viewer for sodium-cooled fast breeder 
reactor, 2:54360 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
Current status of sodium-cooled fast breeder reactor development 
in Japan, 2:54356 sinned 


Development of fast breeder reactor in J 
LMFBR E REACTORS/SCRAM RO 

Design and testing of a self-actuated shut down system for the 
or of liquid metal fast breeder reactors (LMFBRs), 


LOSS OF COOLANT/FLUID FLOW 


LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 


Monte Carlo analyses of intermediate sodium activation in an 
LMFBR, 2:54388 
LMFBR TYPE REACTORS/SHIELDING 
General status of accuracy of ENDF/B-IV cross sections for 
LMFBR shielding calculations, 2:54387 
LMFBR TYPE REACTORS/SPENT FUEL STORAGE 
Device for sealing and shielding a nuclear fuel storage tank 
ee ena 2:54353 
™ N ae ir aaa “4 f fi i pcs 
ondestructive evaluation o fatigue an interim 
report, 2:54344 (SAND-77-0076) 
LMFBR TYPE REACTORS/THERMAL INSULATION 
Thermal performance prediction of multiplate insulation for 
LMFBR systems, 2:54378 
oo 1 f th genes = f thermocouples and 
easurement of the transient response o' 
resistance thermometers using an in situ method, 2:54343 
(ORNL/TM-4573) 
LMFBR TYPE REACTORS/THERMOMETERS 
Measurement of the transient response of thermocouples 
resistance thermometers using an in situ method, 2:54343 
(ORNL/TM-4573) 
LMFBR TYPE REACTORS/TRANSIENTS 
“oa model of inert gas bubble dynamics in liquid metals, 
2:54 


LMFBR TYPE REACTORS/VOID COEFFICIENT 
Sensitivity of sodium void reactivity to changes in basic design 
conditions of oxide LMFBRs, 2:54381 
Sodium void and doppler reactivities in oxide and carbide 
LMFBRs, 2:54382 
LNG 
See LIQUEFIED NATURAL GAS 
G PLANTS 


Single mixed refrigerant, closed loop process for liquefying 
natural gas (Patent), 2:53941 
LNG PLANTS/OPERATION 
Plant and process for vaporizing and heating liquid natural gas 
(Patent), 2:53940 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT 
Strengthening public management in the intergovernmental 
system —— by OMB study committee), 2:54655 
LOFT REA R/FUEL ASSEMBLIES 
LOCE core differential pressures, 2:54522 (TID-27664) 
LOFT REACTOR/LOSS OF COOLANT 
LOCE core differential pressures, 2:54522 (TID-27664) 
LOFT REACTOR/PRESSURIZERS 
LOFT integral test system: preliminary component design 
description for the pressurizer, 2:54521 (TID-27619) 
LOFT REACT OR/PRIMARY COOLANT CIRCUITS 
Flow rate calculations for LOFT core support barrel outlet 
nozzle: reactor vessel outlet nozzle, 2:54523 (TID-27665) 
LOFT REACTOR/REACTOR CORES 
Flow rate calculations for LOFT core support barrel outlet 
nozzle: reactor vessel outlet nozzle, 2:54523 (TID-27665) 
LOFT core flow study, 2:54524 (TID-27667) 
LONG VALLEY/AIR QUALITY 
Climatology of air quality of Long Valley Geothermal Resource 
Area, 2:54160 (UCID-17459(Rev.1)) 
LONG VALLEY/METEOROLOGY 
Climatology of air quality of Long Valley Geothermal Resource 
Area, 2:54160 (UCID-17459(Rev.1)) 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/CAPITAL 
Basic estimated capital investment and operating costs for 
underground bituminous coal Mines devel for | 
mining. mines with annual production of 1.3 and 2.6 
by longwall mining from a 48-inch coalbed. Information 
circular, 2:53736 (PB-265617) 
LONGWALL MINING/MINING EQUIPMENT 
Application of heavy duty equipment in American mines (4 refs), 
2:53785 
High-output longwall face coalbrook collieries South Africa, 
2:53772 


LOSS OF COOLANT/COMPUTER CALCULATIONS 
Computer programmes of the Power Research Institute for the 
conainmet of WWER plant in oxe-oF coolant accident, 
containment of a WWER t in a loss-of-coolant accident, 
2:54604 


LOSS OF COOLANT/FLUID FLOW 
Light-water-reactor safety researc’ wee ce Quarterly 
report, October-December 1976, 2:54568 (ANL-77-10) 
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LOSS OF COOLANT/HEAT TRANSFER 
Condensing heat transfer following a LOCA (BWR, PWR), 
2:54628 


Core thermal model: COBRA-IV development and applications 
(PWR and BWR), 2:54570 (BNWL-2212) 
Light-water-reactor safety research program. Quarterly progress 
report, October-December 1976, 2:54568 (ANL-77-10) 
LOSS OF COOLANT/HYDRAULICS 
Core thermal model: COBRA-IV development and applications 
(PWR and BWR), 2:54570 (BNWL-2212) 
LOSS OF COOLANT/HYDRODYNAMICS 
Hydro-elastic calculations of the dynamic response of a reactor to 
a sudden loss of coolant, 2:54584 (LA-UR-77-1 135) 
Steam-water mixing and system hydrod program. Task 4. 
Quarterly progress report, January 1, 1977-March 31, 1977, 
2:54569 (BMILNUE NUREG-1972) 
LOSS OF COOLANT/RESEARCH PROGRAMS 
Progress of studies on the loss of coolant accident in LWPR in 
Japan. Centering around ROSA project, 2:54602 
LOSS OF COOLANT/TEMPERATURE DISTRIBUTION 
Vertical temperature distributions in LOCA analysis, 2:54601 
LOSS OF COOLANT/TWO-PHASE FLOW 
Numerical study of downcomer flow dynamics. Status report, 
July-December 1976, 2:54583 (LA-NUREG-6797-SR) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/COMBUSTION 
Development of high temperature subsystem technology to a 
technology readiness state: phase I. Second quarterly technical 
progress report, September-November 1976 (Industrial open- 
cycle gas turbine; coal-derived fuels), 2:54223 (FE-2292-7) 
LOW BTU GAS/PRODUCTION 
Agglomeration as a factor in the design of low Btu-gasification 
systems, 2:53614 (CONF-7505139-) 
Behavior of caking coals in fixed-bed gasifiers (3 refs), 2:53613 
(CONF-7505139-) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
LUBRICANTS/ELASTICITY 
Investigation of elastic and viscous properties of mineral oils MG- 
30 and VMG-3, 2:53897 
LUBRICANTS/PHYSICAL PROPERTIES 
Investigation of elastic and viscous properties of mineral oils MG- 
30 and VMG-3, 2:53897 
LUBRICANTS 
Investigation of elastic and viscous properties of mineral oils MG- 
30 and VMG-3, 2:53897 
LUBRICATING OILS/DEWAXING 
Lube oil dewaxing in dichloroethane/benzene solution, 2:53893 
LUBRICATING OILS/IMPURITIES 
oe of contaminant particle size in fuels and oils, 
LUBRICATING OILS/PRODUCTION 
flow plan for processing distillate raffinates from 
— crudes to produce lube oils and waxes, 
53887 
LUBRICATING OILS/VISCOSITY 
Composition of aromatic hydrocarbons in medium-viscosity 
lubricating oil from ust’-balyk crude, 2:53902 
IN DOSIMETRY 


Calculation of Law high-energy electrons, 2:55342 
LUNGS/PHYSI 
Clinical com of **7Xe and "*Xe for ventilation studies (/ 
sup 99m/Tc), 2:55137 
LUNG: 
comparison of '*’Xe and ™*Xe for ventilation studies (/ 
sup 99m/Tc), 2:55137 
Common pitfalls of perfusion lung scan interpretation, 2:55133 
pe cere cats ee pier ad it and 
benign pulmonary lesions (°Cs tracer techaique), 255134 
LWGR TYPE REACTORS 


See also N-REACTOR 
LWGR TYPE REACTORS/PRESSURE VESSELS 
Assessment of toughness and cracking in the heat-affected zone of 
light water reactor components, 2:54806 
YMPHOCYTES/IMMUNE 


L 
Cellular interactions controlling the immune reactivity of T- 
lymphocytes, 2:55121 
LYMPHOID CELLS 
See LYMPHOCYTES 
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MACHINE TOOLS 
See also GRINDING MACHINES 
MACHINE TOOLS/MANUALS 
Basic manual for the use of automatically programmed tools, 
2:55536 (UCID-16996(Rev.1)) 
MACHINE TOOLS/PROGRAMMING 
Basic manual for the use of automatically programmed tools, 
2:55536 (UCID-16996(Rev.1)) 
GMA/MIXING 


MA\ 
Magma mixing: a mechanism for triggering acid explosive 
_ ions, 2:55205 
‘ORIGIN 


anaes a. 2:54195 
MA IN SPECTROSCOPY 


f particulate emissions from oil-fired 


eaenwaiiben a 
MAGNES oo SPECTROSCOPY 


hemical analysis of boron carbide by powder techniques. 
SPraal 2:54879 (AD-A-038838) 
MA ALLOYS/MICROSTRU 
a of fibrous morphology in the Cd-CuCds and Mg- 
Mg,Si eutectics by ternary additions, 2:54789 
MA HYDRIDES/CHEMICAL RADIATION EFFECTS 
Preyatems, Progress report, September 1, 1976-May 31, 1977, 
systems. rt, Septem! y 
2:54851 154851 (COO 5000, 0-2) 
MAGNESIUM HYDRIDES/PHOTOLYSIS 
Preparation, characterization, and use of metal hydrides for fuel 
systems. roan ae report, September 1, 1976-May 31, 1977, 
2:54851 ( 5000-2) 
MAGNESIUM IONS/BIOLOGICAL EFFECTS 
‘Cleavage’ and cortical granule breakdown in Rana pipiens 
oocytes induced by direct microinjection of calcium, 2:55122 
MAGNESIUM OXIDES/ABSORPTION SPECTRA 
Mollwo-Ivey relation between peak color-center 
energy and average oxygen ion sj in several oxides of 
nS and -III metals (M » YsAlsOi2, AleOs), 2:54847 
NESIUM OXIDES/CRYSTAL DEFECTS 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1976-April 31, 1977, 2:54845 000.2350- 
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MAGNESIUM OXIDES/CRYSTAL STRUCTURE 
Mollwo-Ivey relation between peak color-center absorption 
energy and average oxygen or in several oxides of 
nee and -III metals (M, 3AlsOn2, ee A 2:54847 
NESIUM OXIDES/G 
Basic research in crystalline and primar ny systems. 
— report, May 1, 1976-April 31, 1977, 2:54845 4000-2350. 
MAGNESIUM OXIDES/PHYSICAL PROPERTIES 
Basic research in crystalline and noncrystalline ae 
on report, May 1, 1976-April 31, 1977, 2:54845 ( 
MAGNESIUM OXIDES/SEALS 
Ceramic materials for nuclear thermionic converters, 2:54721 
(LA-6706-MS) 
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stellarator helical <——— 2:55481 FTL IG 15) 
MAGNETIC COILS 

See MAGNET COILS 
MAGNETIC LENS 


Moes0s4 CRE 3a : studying neutron reactions, 
2:55034 52000-77-4) 


MAGNETIC MIRROR CONFIGURATIONS/PLASMA 
CONFINEMENT 
Numerical studies of in high beta equilibrium 
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MAGNETIC MIRROR TYPE REACTORS/SYNCHROTRON 
RADIATION 
Observations of synchrotron radiation from the University of 
Maryland magnetic mirror experiment and from the ATC 
tokamak, 2:55398 


MAGNETIC MIRRORS/HIGH-FREQUENCY HEATING 
Ion heating and beam trapping in the interaction of high-current 
electron beam with a plasma in a  petaed mirror, 2:55373 
MAGNETIC MIRRORS) TRAPPIN 
Ion heating and beam trapping in a interaction of high-current 
electron beam with a plasma in a magnetic mirror, 2:55373 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE/CHARGED-PARTICLE PRECIPITATION 
Characteristics of magnetospheric radio noise spectra. Final 
report, Dec. 1974 - Dec. 7 a 2:55237 (N-77-17326) 
MAGNETOSPHERE/NOIS 
Characteristics of magnetosp! cite radio noise spectra. Final 
report, Dec. 1974 - Dec. 1975, 2:55237 (N-77-17326) 
MAGNOX TYPE REACTORS/EMERGENCY PLAN 
Development and current status of emergency monitoring 
rocedures at CEGB nuclear power stations, 2:54331 
MAGNOX TYPE REACTORS/PRIMARY COOLANT 


CIRCUITS 
Oxidation of carbon monoxide in nuclear reactor coolants, 2:54330 
MAGNOX TYPE REACTORS/RADIATION MONITORING 
Development and current status of emergency monitoring 
procedures at CEGB nuclear power stations, 2:54331 
MAGNOX TYPE REACTORS/REACTOR MAINTEN 
Magnox availability increasingly vital to Britain, 2:54329 
MAGNOX TYPE REACTORS/REACTOR OPERATION 
Magnox availability increasingly vital to Britain, 2:54329 
MAINE/ENERGY CONSERVATION 
State of Maine state energy conservation plan, 2:54678 
MAIZE/PRODUCTION 
Agricultural energy requirements and land use patterns in Illinois. 
Report for 1974, 2:54740 (PB-265712) 
State of Illinois tillage and energy survey, 2:54706 
MAMMALS/MATHEMATICAL MODELS 
Mathematical biothermal model of the California sea lion, 2:55175 
MAMMALS/MUTAGENESIS 
Practical evaluation of mutagenicity data in mammals for 
estimating human risk, 2:55123 
LS/TEMPERATURE 


EFFECTS 
Mathematical biothermal model of the California sea lion, 2:55175 
MAMMARY GLANDS/NEOPLASMS 
Radioactive technetium phosphate bone scanning in preoperative 
assessment and follow-up study of patients with primary cancer 
of the breast (*°/super m/Tc tracer technique), 2:55135 


See also PATIENTS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Model for the induction of bone cancer by 7**Ra (In man), 2:55165 
(CONF-760992-17) 
MANGANESE/ELECTRON SPIN RESONANCE 
Quantitation of manganese(IT) ion binding to dissolved yellow 
—— substances of natural waters by electron spin resonance, 


Bay ar er ie pn ng SPECTROSCOPY 
pectrochemical analysis of boron carbide by powder techniques. 
aactinal port 234 2: oo (AD-A-038838) 
YS/ELECTROSLAG WELDING 
—~- to im — the mechanical properties of electroslag 
welded joints of -thick plates made of low-alloy steels (15 
ee ONb 5, 13 MnNiMo 5 4, TTStE 36), 2:54807 (BNWL-tr- 
MANGANESE ALLOYS/MAGNETIC MOMENTS 
Polarized-neutron study of the magnetic moment distribution in 
PdMn alloys (0.23 to 1.91 at % Mn), 2:54817 
MANGANESE ALLOYS/MECHANICAL PROPERTIES 
Nickel-free Fe-12Mn-0.2Ti alloy steel for cryogenic applications, 
2:54782 (LBL-5401) 
MANGANESE ALLOYS/MICROSTRUCTURE 
Nickel-free Fe-12Mn-0.2Ti alloy steel for cryogenic applications, 
2:54782 (LBL-5401) 
MANGANESE FLUORIDES/ANTIFERROMAGNETISM 
Critical behavior of oe and site-random two-dimensional 


antif 
MANGANESE FLUORIDES/MAGNETIC SUSCEPTIBILITY 
Critical behavior of = and site-random two-dimensional 
antiferromagnets, 2:54866 
MANGANESE FLUORIDES/NEUTRON DIFFRACTION 
— behavior of ery site-random two-dimensional 
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Fuel ro tes see (Patent; Ly ant of a sl from 
waste-derived coke and liquid hydrocarbon 2:54089 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
CLE ACCIDENTS 
See ACCIDENTS 
MARYLAND/COASTAL REGIONS 
Coastal facility guidelines: a methodology for development with 
environmental case ies on marinas and power plants. 
Workin 1, 2:54664 (PB-266017) 
Madi acaren to pete ee 
easibility study on the on university 
and os. energy use. > Ven data, 2:54677 (TID- 
27629-P1 
IVE VECTOR MESON MODEL 
See GLUON MODEL 
TERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS/PHASE TRANSFORMATIONS 
Phase transitions under shock-wave loading, 2:54794 
MATERIALS/SHOCK WAVES 
Phase transitions under shock-wave loading, 2:54794 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATHEMATICAL MODELS 
— properties for the optimal use of a natural resource, 
2:5 


MATHEMATICAL OPERATORS/INTEGRALS 
Integral operators generated by exponential integrals, 2:55354 
MATHEMATICS/POLYNO 


Prime factors of cyclotomic class numbers, 2:55359 
CES 


See also S MATRIX 
MATRICES/FACTORIZATION 
Updating the symmetric indefinite factorization with applications 
in a modified Newton's method, 2:55528 (ANL-77-4 
Updating the Symmetric Indefinite Factorization with applications 
in a modified Newton's method, 2:55529 (ANL-77-XX-73) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
NICAL HEART/PERFORMANCE TESTING 
Artificial organs and transplantation, 2:55146 
MECHANICAL KIDNEY, IRMANCE TESTING 
Artificial organs and transplantation, 2:55146 
‘AL STRU 
See also BRIDGES 


SUPPORTS 
MECHANICAL STRUCTURES/STRUCTURAL MODELS 
Structural modeling using higher-order finite elements (Folded 
plates), 2:54950 (Y/EN-123) 
LASTINUM/SCINTISC 


ANNING 
se Se 75 thymus scans in myasthenia gravis, 
2:55130 
MEDICINES 
See DRUGS 
MELTDOWN 
Response of concrete to high heat fluxes, 2:54611 
MELTDOWN/CHEMICAL REACTION KINETICS 
—- models for the thermal decomposition of concrete, 


nee et ee INTERACTIONS 
Impulse-initia release: a —_ trigger for vapor 
explosions ‘BY ; PWR), 2: 
MELTDOWN/MOLTEN METAL WATER REACTIONS 
— interaction of molten LWR core materials with water, 


MELTDOWN/REACTIVITY 
Calculation of reactivity changes due to bubble collapse 
(LMFBR), 2:54579 (CONF: 77061 1-12) 
MELTDOWN/SIMULATION 
Large-scale melt/concrete interactions tests, 2:54613 
Modified diffusion theory analysis of simulated meltdown 
experiments (LMFBR), 2:54633 
MEMBRANES/TECHNOLOGY ASSESSMENT 
Current status of membrane technology, 2:54122 (COO-2946-1) 
MERCURY/CHEMICAL ANALYSIS 
Mercury in oil shale from the Mahogany Zone of the Green River 
Formation, eastern Utah and western Colorado, 2:53989 
MV olatilient f by al; 2:55189 
olatilization of mercury by algae, 2: 
MESITYLENE/ELECTRONEGATIVITY 


Acid-base properties of molecules in excited veg _— 
utilizing ion cyclotron resonance spectroscopy, 2: 
MESON RESONANCES 
See also B-1235 RESONANCES 





MESON RESONANCES/DECAY 


D RESONANCES 
F-1260 RESONANCES 
F-1514 RESONANCES 
OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 

MESON RESONANCES/DECAY 

eee — nonleptonic decays of charmed mesons, 


MESON-BARYON INTERACTIONS/REGGE TRAJECTORIES 
— of Regge slopes for ordinary and new hadrons, 
MESON-MESON INTERACTIONS/REGGE TRAJECTORIES 
a of Regge slopes for ordinary and new hadrons, 
2:552) 
MESONS 
See also MESON RESONANCES 
MESONS/MASS SPECTRA 
Meson spectrum in the quark model with a phenomenological 
tential, 2:55288 
sonteamte. oy were oe EFFECTS 
Pulmonary ary a hydroxylase activity in inbred strains 
of mice, 2:53 5519 
METAL INDUSTRY/AIR POLLUTION 
Background information for an opacity standard of 
for basic oxygen 
2:54663 (PB-265479 
METAL INDUSTRY/2CONOMICS 
Issues relative to the development and commercialization of a 
coal-derived synthetic liquids industry. Management issues. 
Volume III-4. Steel requiremnts. Final report, lems 1975- 
December 1976, 2:53646 (FE-1752-19) 
METALS/BIOLOGICAL ACCUMULATION 
Regional and local variations in heavy metal concentrations of 
bryophytes in the northeastern United States, 2:55192 
METALS/CREEP 
Alternate LMFBR structural materials, 2: endagh re cig 
Grain-boundary diffusion c in pure me 
METALS/MECHANICAL P’ PROPERTIES 
Alternate LMFBR structural materials, 2:54798 (ORNL-5270) 
METALS/UPTAKE 
Uptake of minerals, mean metals, by epiphytic Hypnum 


cupressiforme, 2:5519 
METEDRITES/ CHEMICAL COMPOSITION 


Elimination of ***Cm as a possible progenitor of carbonaceous 
chondrite fission xenon, 2:55234 
METEOROLOGY/BOUNDARY LAYERS 
Statistical hypothesis tests of some micrometeorological 
observations, 2:55063 
METEOROLOGY/INFORMATION SYSTEMS 
A low altitude meteorological data base. Topical report 13 Nov 
75-12 Nov 76, 2:55055 ‘AD-A-039063) 
COMBUSTION 


Modeling combustion processes, 2:54945 aaah 
METHA GY- TRANSITIO 
Theory of pure rotational Raman cate me in Je vibronic 
oie int state of a tetrahedral molecule, 2:54924 
NE/FLAMES 


ormance 
ee plants, 


Direct sampling and characterization of gaseous species 
responsible for fireside corrosion in fossil fuel-fired systems. 
Third — 7 ess report, October 1-December 31, 1976, 


2:53812 (FE-2288. 
THANE/MO! NITORING 

Dependence of methane inflow on pressure relationships at the 
stopping, 2:53835 

= a4 methane in case of pressure differences at the stopping, 


METHANE/PHOTOELECTRON SPECTROSCOPY 
= — yttrium and sodium anodes in photoelectron spectroscopy, 


METHANE/RECOVER 
Improved = 2:53742 
OL/O) ATION 
Oxidation of methanol on agitated bed electrodes using non- 
metallic electrocatalysts (Agitated electrodes), 254724 
Mdcleculor avbitel enedies of 
() oO studies of methanol pol using a minimal 
basis set, 2:55239 _—— ’ 
METHOXYBENZENE 
See ANISOLE 
METHYL IODIDE/ADSORPTION 
beds on residence time 


of gas penetration of charcoal beds 
and linear velocity, 2:54037 (CONF-760822-P1) 
Effect of exposure times in the hae of impregnated 
, charcoals, —_—— (CONF-760822-P2 
odine remov: bent histories, and regeneration, 
2:54039 Lowcen tne A cons 7 
Method for as on adsorbents used for the 
removal of CHL, 2.840 1038 (CO) ereoera. Pl) 
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New charcoal ee sr gear for trapping eves iodide I. Salts of 


the iodine oxyacids with or iodine 
hexamethylenetetraamine, 2: 54040 (CONF-760822-P1) 
METHYL IODIDE/FILTRATION 


Experimental inv of the relationshi een bed 
from a and ow datstnstion (Carbon), 2 oP Ao62 (OC (CONF- 
'60822-P2 
ee 10) mega mpeg ANALYSIS ai 
odine emission during a pro; ° eens 
charcoals in carrier air, 2 TOO (CONF 22- 
METHANESULFONATE/BIOLOGICAL 
Studies on chemically induced dominant lethality. II. eta 

studies of MMS-induced dominant lethality in maturing 
mouse 00c’ 2:55196 


METHYL KETONE 
See ACETOPHENONE 
Y/BIOLOGICAL EFFECTS 
Surface preparation study on the effect of methyl mercury on the 
sensory hair cell population in the cochlea of the harp seal 


hilus pare Sa 1777) , 2:55198 
2 METHYLPRO 'ANE/SOLUBILITY 
pe tae of selected fluids for use in direct contact 


secondary 
yoo . worsnrh nd cycles, 2:54176 (IDO/1549-6) - 


See also COAL-FIRED MHD GENERATORS 
MHD Se ae 

wer generation yma Sar with hydrocarbon fuels. 
report 7 A’ _ 5 po 4 2: S4715 (AD-A-038599) 


ee technical 
MHD GENERATORS/D 


Hi Final technical 
SSE (AD. A-038612) — — 
MHD GENERATORS/O 


RS/OPTIMIZATION 
— of whante 2 jw generating conditions for hydrogen-oxygen 


eto-hydrodynamic power generator, 
2: 5471) ONT (N-77-17852 


MHD GENERAT ORS/PLASMA DIAGNOSTICS 
System for measuring the local electrical conductivity of plasma, 
2:54717 (ERDA-t-295) 
MHD GENERATORS/WORKING FLUIDS 
Long term stabilit Y of magnetic liquids for energy conversion 
devices (Small ferromagnetic particles dispersed in carrier 
fluid), 2:54716 
MICE/BEHAVIOR 
Mus musculus and Peromyscus maniculatus: homing ability in 
relation to habitat utilization, 2:55112 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/SCHOOL BUILDINGS 
Feasibility study on the im; = of es and codes on university 
— eaedioes olume II. Source data, 2:54677 (TID- 


MICROBIAL FLORA 
See MICROORGANISMS 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
SS scale demonstration, enhanced oil recovery by 


flooding. M-1 project, design report, 2: 53845 
(BERCAPRTT/1) 
Commercial 


sane demonstration pone or ete he by sine 
gh looding. M-1 project: ties report, 
uence - 
rth Burbank Unit Rite Recovery Pilot Test second annual 
May 1976-May 1977, 2:53847 (BERC/TPR-77/5) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also PROTOZOA 


VIRUSES 
MICROORGANISMS/METABOLISM 
nets. tion and activity of marine microheterotrophs, 
Pe ay gene eer th ep 
MM ing for synthesis: the ree intent and behavior, 
5 _ -34P214-3 


See LUBRICANTS 
RESOURCES/EXPLOITATION 
Turnpike properties for the optimal use of a natural resource 
“memes resource and renewable or nonrenewable resource), 


MINERAL cae ny ey mae ASPECTS 

Future resources and world development (Book), 2:54667 

RESOURCES/LEGAL ASPECTS 

isitute on Indian Land Development: ol oil, gas, coal, and other 
MINERAL WASTES/CHEMICAL ANALYSIS 

“a coal Work plan, gaan 1 1916 Sopa Q 

wastes. 
1977, 2:53680 (LA-6822-PR) - 





NOV. 30, 1977 


MINERAL WASTES/FLOCCULATION 
thickeners, 2:53703 
M WASTES/LEACHING 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1976-September 30, 
1977, 2:53680 -6822-PR 
MINERAL WA WASTE DISPOSAL 
Improved mining systems, 2:53742 
MINERAL WA / WEATHERING 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1976-September 30, 
1977, 2:53680 (LA-6822-PR) 


See also COAL MINES 
MINES/ACCIDENTS 


MINES/ENVIR ne 


— mined-area reclamation and land use planning. Loe 
A case study of surface mining and reclamation 

South Boulder Creek Park Project, Sand and Grave! 
nue Boulder, Colorado, 2:55094 (ANL/EMR- 1(Vol.3a)) 


~ and safety in mines, 2:53833 
Min /WORKING CONDITIONS 
oy and safety in mines, 2:53833 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/MEETINGS 
ee and beneficiation of mineral raw materials by the 
industry: a key to progress, 2:53748 
MINING JUIPMENT 


See also CUTTER LOADERS 
ose EQUIPMENT/AUTOMATION 
oan roved mining systems, 2:53742 
NG EQUIPMENT/ /COST 
a mine development financing during the next decade 
_— say $1 1-25 billion a dem 2:53727 (CONF-7603103- 


Working of thick seams of inclined position in the Warndt Mine (3 
refs), 2:53778 
MINING EQUIPMENT/DESIGN 
Boom-type continuous miners in North America (6 refs), 2:53757 
= _ assessment of the F6-Hk heading machine (6 refs), 
Wide web shearing at Hatfield Colliery, 2:53768 
MINING EQUIPMENT/EFFICIENCY 
-efficiency coal faces in the La Houve Mine, 2:53783 
MINING EQUIPMENT /MODIFICATIONS 
Boom-type continuous miners in North America (6 refs), 2:53757 
Tesi —_ a assessment of the F6-Hk heading machine (6 refs), 
MINING EQUIPMENT/RESEARCH PROGRAMS 
a of research work in the French coal mining industry, 
MIRRORS/MATERIALS 
Semiannual review ERDA thermal power systems, dispersed 
power systems, distributed collectors, and research and 
develo t, mirror materials and selective coatings, 2:54137 
—_ 77-0111) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI RIVER BASIN/REGIONAL ANALYSIS 
Thermal regimes of the upper Mississippi and Missouri Rivers. 
Part one: transient and steady-state aay eae an models for 
the prediction of river thermal regim: art two: analysis of 
thermal regimes of the Mississip al ad Mimeond Wears inthe 
Mid-Continent Area Power Pool (MAPP) geographical area, 


2:55108 (ITHR-182) 
URI ERATURE GRADIENTS 
Investigation of surface-jet thermal outfall for Iatan Steam 
Electric Generating Station, 2:55107 (ITHR-167) 
MISSOURI RIVER BASIN/REGIONAL ANALYSIS 
Thermal regimes of the upper Mississippi and Missouri Rivers. 
Part one: transient and steady-state ay eran models for 
the prediction of river thermal regimes. two: analysis of 
thermal regimes of the Mississip Y and Missouri Rivers in the 
Mid-Continent Area Power Pool (MAPP) geographical area, 
— (ITHR-182) 


(Modular Integrated Utility Systems.) 
Modular Integrated Utility a — rtm as a potential influence 
on community development, 2: 
MOBILE HOMES/SOLAR HEATING. SYSTEMS 
— energy systems for manufactured housing, 2:54125 (LA-UR- 


7 ) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 


MOLYBDENUM COMPOUNDS/ELECTRIC CONDUCTIVITY 


MODELS (PLASMA) 
See PLASMA SIMULATION 
MODIFIED IN-SITU PROCESSES 
See also RISE 
MODIFIED IN-SITU PROCESSES/FRACTURING 
Hydrocode simulation of the oil shale rubblization experiment at 
Rock Springs Site 12, 2:53957 (SAND-77-0979) 


LDS 
See FUNGI 
FLUORESCENCE SPECTR 
See FLUORESCENCE SPECTROSCOPY 
LECULAR ORBITAL MODEL 
See MOLECULES 
OLECULAR SIEVES/ZEOLITES 
Exploration of molecular-sieve zeolites for the coo 


cooling of 
with solar energy. Final report 1 sep 74-31 Aug 75, 2: a3? 
= 266055) 


See also POLYATOMIC MOLECULES 
MOLECULES/DECOMPOSITION 
Kinetic energy distributions from unimolecular decay: predictions 
of the Langevin model, 2:55243 
MOLTEN ‘AL-WATER REACTIONS 
Thermal interaction of molten LWR core materials with water, 


2:54609 
Se 
absorption properties o' 
heat transfer fluid, 2:54114 118 GAND 76504 Bio4c) 
MOLYBDENUM/CHEMI 
Some unusual dimeric aaane peter som of the Group VI 
transition metals, 2:54900 
MOLYBDENUM/MELTING 
Directional solidification by internal zone melting of CrzO3-Mo 
co ites, 2:54835 
MOLYBDENUM/NEUTRON REACTIONS 
Calculated irradiation response of materials a fusion-reactor 
first-wall neutron trum, 2:55519 ORNLPEM-5956) 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 


direct-absorbing 


Radiation-induced damage in molybdenum single crystals 
radiation (Helium ion irradiation), 2:54830 


coo to ionic 
MOLYBDENUM/RADIA 
PKRURRI oat | to =o ~~ vacuum wall materials, 2:55515 


MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
HASTELLOYS 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/AGING 
Warm-die-forming of beta titanium allo oy Final report (Ti- 
8Mo-8V-2Fe-3Al), 2:54773 (AD-A-0: eae) 
MOLYBDENUM ALLOYS/COLD WORKING 
Warm-die-forming of beta titanium alloy strip. Final report (Ti- 
8Mo-8V-2Fe-3Al), 2:54773 AD-A-038848) 
MOLYBDENUM ALLOYS/CORROSION 
High temperature corrosion in the thermochemical hydrogen 
production from nuclear heat, 2:54083 
MOLYBDENUM ALLOYS/ELASTICITY 
Research toward developing an understanding of crystall 
texture on mechanical properties of titanium alloys. Fi 
technical — Jun 74-Aug 76 (Ti-6A1-4V and Ti-6A1-2Sn-4Zr- 
6Mo), 2:54795 (AD-A-038332) 
OSLAG WELDING 


MOLYBDENUM ALLOYS 
Investigations to improve the mechanical of electroslag 
welded joints of 60-mm-thick plates oe ee of low-alloy steels (15 
oe 5, 13 MnNiMo 5 rs TTStE 36), 2:54807 (BNWL-tr- 
26) 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 
Research toward developing an understanding of hic 
texture on mechanical properties of titanium alloys. Fi 
technical report Jun 74-Aug 76 (Ti-6AI-4V and Ti-6A1-2Sn-4Zr- 
6Mo), 2:54795 (AD-A-038332) 
MOLYBDENUM ALLOYS/INTERSTITIALS 
Concentration of interstitial elements on the lamination surface of 
sheet molybdenum, 2:54780 
MOLYBDENUM ALLOYS/SURFACE TREATMENTS 
Concentration of interstitial elements on the lamination surface of 
sheet molybdenum, 2:54780 
MOLYBDENUM ALLOYS/TENSILE PROPERTIES 
ee beta titanium allo . Final report (Ti- 
8Mo-8V-2Fe-3 aA. 2:54773 (AD-A-038' 
MOLYBDENUM CO) /MO STRUCTURE 
Some unusual dimeric and cluster species of the Group VI 
transition metals, 2:54900 
MOLYBDENUM COMPOUNDS/CHEMICAL PROPERTIES 
— and ee gg of bis(fulvalene)dimolybdenum and 


YBDENUM COMPC 
MOLYBDENUM MPOUNDS/ELECTRIC CONDUCTIVITY 
Solution p of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 





MOLYBDENUM COMPOUNDS/PHYSICAL PROPERTIES 


MOLYBDENUM COMPOUNDS/PHYSICAL PROPERTIES 
— and erg of bis(fulvalene)dimolybdenum and 


'YBDENUM COMPC 
MOLYBDENUM MPOUNDS/RAMAN SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydr open fluoride 2:54899 
MOLYBDENUM co S/SYNTHESIS 
Synthesis and characterization of bis(fulvalene)dimolybdenum and 
its monocarbonyl, 2:54909 
MOLYBDENUM FLUORIDES/ELECTRIC CONDUCTIVITY 
Solution a ap eric of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
MOLYBDENUM FLUORIDES/RAMAN SPECTRA 
— properties of some pentafluorides and oxide tetrafluorides 


drous hy fluoride, 2:54899 
MOLYBDENUM ISOTOPES IPES/NEUTRON REACTIONS 


Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
MOLYBDENUM OXIDES/ATOM-MOLECULE COLLISIONS 
Cross sections for thermal reactions between uranium atoms and 
al heric species. Final report 1 Nov 74-31 Dec 76, 2:55251 
(AD-A-038806) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/SPECIFICATIONS 
Current status of sodium-cooled fast breeder reactor development 
in Japan, 2:54356 
Development of fast breeder reactor in Ja 2:54358 
MONOPOLES/UNIFIED GAUGE MOD 
Radially Neg ey monopole solutions in non-Abelian gauge 
models, 2:55301 
MONTANA/AIR POLLUTION 
Montana AQMA area source emission inventory. Final report, 
2:55071 (PB-265750) 
MONTE CARLO METHOD/NEUTRON IMPORTANCE 
FUNCTION 
Roles of the event value and the point value in Monte Carlo 
eve sampling, 2:55338 
(CELLO REACTOR/RELIEF VALVES 
Preliminary report: i Bs lant safety/relief valve discharge load test, 
Monticello t, 2:5458 


5 Bi ate ae 
MOSQUITO: TURE EFFECTS 
Effect of photoperiod on ee induction, and temperature on 
diapause termination in embryos of Aedes campestris Dyar and 
Knab (Diptera: Culicidae), 2:55173 
Effect of temperature on the development and survival of two 
populations of Aedes campestris Dyar and Knab (Diptera: 
Culicidae), 2:55174 
OSSES 


Regional and local variations in heavy metal concentrations of 
bryoph — — northeastern United States, 2:55192 
Uptake o particularly metals, by epiphytic Hypnum 


cu a. 2: e193, 
MOTHS/RADI TION 


a in progeny of irradiated male sugarcane borers, 
MOTORCYCLES/BIBLIOGRAPHIES 
Motorcycle safety, environmental —— and performance studies 
(a biblio hy with abstracts). Ri for 1 Apr 77 (99 
citations), 2:54757 (NTIS/PS-77/0353) 
MUNICIPAL WASTES/CHEMICAL COMPOSITION 
was characteristics and resource recovery, 2:54754 (TID- 
MUNICIPAL WASTES/RECYCLING 
Development of a = A ey: composite sewer pipe from waste 
SON 500 2, October-December 1976, 2:54854 


wines) . and resource recovery, 2:54754 (TID- 
MUON PAIRS/PAIR PRODUCTION 
Transverse-momentum distribution of the massive p pair using 
dimensional counting, 2:55278 
MUSCLES/D! 
ee Se 75 thymus scans in myasthenia gravis, 
MUTAGENS 
See also METHYL METHANESULFONATE 
MUTAGENS/HAZARDS 
Practical evaluation of mu icity da 


: hg 77) ita in mammals for 
uman 
Mutation’ 


See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 


it in house on fertilized with 


_— 4 (Musca y tem 2:55163 


Development of nuclear powered ship in Japan, 2:54563 
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MYELIN/CHEMICAL COMPOSITION 
Variation in myelin lipid composition induced by change in 
environmental temperature of goldfish ‘Cunaties auratus L.), 
2:55177 


NAPHTHA/DEMAND FACTORS 
Availability of liquid fuels from conventional sources for electric 
utility gas turbines, 1975-1985. Final report, 2:53906 (TID- 
27648) 
TION 


Catalytic desulfurization of naphtha over Indian bauxite, 2:53889 
yap nye ICTION 
ca conceptual design/economic analysis: oil and 
pt: roduction. R and D report No. 114, wow senten, A 4 
o2 refs), 2:53620 (FE-1775-8) 
NAPHTHALENE/SPECTROSCOPY 
Studies on the components in shale oil. VII. Identification of 
thianaphthene, naphthalene, and their methyl homologs, 2:53987 
NAPHTHALENE/ TED EMISSION 
Suppression of stimulated emission in the phonon wing of a 
0 crystal with B8’-dinaphthylethylene impurity by an 
-resonance field, 2:54 


HTHENES 
See CYCLOALKANES 
ATO 


(North Atlantic Treaty Organization.) 
NATO/ENERGY CONSERVATION 
Energy alternatives within NATO, 2:54684 
NATO/GEOTHERMAL ENERGY 
Energy alternatives within NATO, 2:54684 
NATO/SOLAR ENERGY 
Energy alternatives within NATO, 2:54684 
NATO/TECHNOLOGY TRANSFER 
Energy alternatives within NATO, 2:54684 
NA CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/MATHEMATICAL MODELS 
Natural convection in a volumetrically heated fluid layer at high 
Rayleigh numbers, 2:55008 
NATURAL CONVECTION/TEMPERATURE DISTRIBUTION 
Analysis of heat transfer by natural convection across vertical 
fluid layers, 2:55009 
TURAL GAS 


NA’ 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/CHARGES 
= afternoon roundtable discussion (Panel discussion), 
2:53711 
NATURAL GAS/COMBUSTION PRODUCTS 
Content of cancerogenic substances in flue gases when burning gas 
and fuel oil, 2:53905 
NATURAL GAS/COMBUSTION PROPERTIES 
Environmental and energy aspects of burning mixtures of natural 
and hydrogen fuel, 2:53947 
NATURAL GAS ‘GY SHORTAGES 
Im of California natural ta shortages on electricity demand. 
inal report, 2:54697 (NP-221 
NATURAL GAS/GLOBAL ASPECTS 
Role of gas in world energy, 2:54698 
NATURAL GAS/PRODUCTION 
= of production data to calculated original oil-in- 
a one-dimensional mathematical simulator, 2:53 
NATURAL GAS/RESERVES 


Gas — of interstate natural gas pipeline companies, 1975, 


NATURAL GAS/RESOURCES 
Coal utilization in the South, 2:53656 
Non-conventional resources of oil and natural gas, 2:53933 
NATURAL GAS/STATISTICS 
Com lies of interstate natural gas pipeline companies, 1975, 


NATURAL 9 omar Sar a 

making up for nature's 
maldistibution, £53948 

S/TRANSPORT 


: making up for nature's 
2:5394 


in West Germany's oil industry, 2:53842 


Formation edten gas condensate deposit, 2:53935 





processing for oil and gas exploration. Volume 3. A 

per acl mars athena! synthesis for layered 

media. Interim technical report, 153838 ( (AD-A-039032) 

ni ee for offshore hydrocarbon development, 

New surge of interest in Irish offshore sector, 2:53843 
Production And 


Results of petroleum and - exploration in the ninth five-year 
period in the Kazazkh SSR and tasks for the tenth five-year 
period, 2:53840 

Results of ee and prospecting for oil in Kaliningrad 


NATURAL G GAS DEPOSITS/FILTRATION 
Iterative method of — nonlinear problems of filtration of a 
iquid and a 2:539 
NA GAS DEPOSITS/PETROGENESIS 
Formation of the Orenburg gas condensate oom. 2:53935 
NATURAL GAS DEPOSITS/TECTONI 
Morphogenetic t 7 tectonic fodioas of Checheno- 


In 2:5393 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/ 
CONSTRUCTION 
Segamo will link ee and Africa, 2:53971 
UK transmission system construction failures appraised, 2:53946 
NATURAL GAS DISTRIBUTION SYSTEMS/FAILURES 
UK transmission system construction failures appraised, 2:53946 
NATURAL GAS DISTRIBUTION SYSTEMS/HYDRAULICS 
Approximative relation for hydraulic calculation of low-pressure 


pi es, 2:53944 
NATURAL GAS FIELDS/EXPLORATION 


— _ ce and the determinants of wildcat drilling, 
NATURAL GAS FIELDS/PETROLOGY 
eo y of selected Devonian shale core samples from the 
No. 20403 and CGSC No. 11940 wells, Lincoln and 
Jackson Counties, West Virginia, 2:53934 (MERC/CR-77/6) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ECONOMICS 
Petroleum and natural gas (; Canadian Production And 
Economics), 2:53908 
NATURAL GAS INDUSTRY/ENERGY DEMAND 
Natural gas: a gi —— perspective (Flows between 
roducers and | distributors in 1990), 2:53942 
NA L GAS INDUSTRY/LEGAL ASPECTS 
1976 legal rt of oil and gas conservation activities, 2:53913 
(NP-32138). 
NATURAL GAS INDUSTRY/PRODUCTIVITY 
Petroleum and natural gas (; Canadian Production And 
Economics), 2:53908 
NATURAL GAS INDUSTRY/STATISTICS 
= supplies of interstate natural gas pipeline companies, 1975, 


NATURAL GAS PROCESSING PLANTS/CONSTRUCTION 
lew gas plants commissioned in Bass Strait development, 2:53938 
NATURAL GAS WELLS/D. TION 
Monoethanolamine process for sulfur removal from circulating oil 
used in sour wells (Patent), 2:53939 
NATURAL GAS WELLS/EXPLOSIVE STIMULATION 
New look at chemical explosive fracturing, 2:53870 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Hydraulic fracturing: new developments, 2:53864 
LLL gas stimulation pro . Quarterly progress report, January- 
March 1977, 2:53943 (UCRL-50036-77-1) 
NATURAL GAS WELLS/OFFSHORE DRILLING 
Political doubts fog offshore forecast, 2:53873 
NATURAL GAS LLS/SAFETY 
New look at chemical explosive fracturing, 2:53870 
NATURAL RADIOACTIVITY 
(For u ified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/MONITORING 
Sampling and data rag, Crepe for airborne 
particulate radioactivity. Final report, 2:55092 (PB-265350) 
NEMATODES/TEMPERATURE EFFECTS 
Ecophysiology of some marine nematodes from Bermuda: 
seasonal 5517 


2:55172 
NEODYMIUM IONS/FLUORESCENCE 
Multiphonon relaxation of rare-earth ions in oxide glasses, 2:54864 
NEODYMIUM LASERS/AMPLIFIERS 
Neodymium sls disk laser amplifier with an immersion medium, 
2:54 
NEODYMIUM LASERS/ENERGY ABSORPTION 
i — — interaction studies with high-power glass lasers, 
1 


NEUTRINO-NUCLEON INTERACTIONS/DEEP 


——— acnberiparen yim vo CA 
renee garnet lasers with wa’ ide resonators, 2:54986 
YM IM LASERS/MODE IG 
Mode self-locking in a laser with combined Q switching, 2:54991 
a YAG:Nd* laser with longitudinal-mode i 
NEODYMIUM LASERS/PERFORMANCE 
Laser with adjustable pulse 2:54978 
NEODYMIUM LASERS/ 
Mode self-locking in a laser with combined Q switching, 2:54991 
NEODYMIUM LASERS/STABILIZATION 
oe YAG:Nd™ laser with longitudinal-mode locking, 
NEODYMIUM LASERS/STIMULATED EMISSION 
yo and generation of stimulated radiation in a quartz 
, 2:55000 
NEOMYCIN 
See ANTIBIOTICS 
NEON/ION-ATOM COLLISIONS 
ero population of quasimolecular states by atomic scattering, 
NEON/PHOTOELECTRON SPECTROSCOPY 
Use = = and sodium anodes in photoelectron spectroscopy, 
2:5488 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
NEOPLASMS/DIAGNOSIS 

Ct scanning, 2:55127 (HRP-0015521) 

Imaging of spontaneous canine tumors with ammonia and L- 
glutaine labeled with N-13, 2:55138 

NEOPLASMS/SCINTISCANNING 

Imaging of spontaneous canine tumors with ammonia and L- 

glutaine labeled with N-13, 2:55138 
NET ENERGY 

(Difference of energy output and energy input.) 

Effects of redefining the system boundary on the net energy of 
electricity-generating systems, 2:54703 (COO-2865-5) 

Using net energy methodology for energy planning: tradeoffs 
supply vs. end-use technologies. Volume II. Final report (New 
England), 2:54651 (FE-2443-2) 

NETHERLANDS/ATOMIC ENERGY LAWS 
Nuclear Energy Law, 2:54426 
NETHERLANDS/CENTRIFUGE ENRICHMENT PLANTS 

Ultracentrifuge in the Netherlands. Objections against the 
expansion of the ultracentrifuge enrichment plant at Almelo, 
2:54020 

NETHERLANDS/ENERGY POLICY 

Energy 1976: considerations underlying a Dutch National Energy 

Research Pro; e (Booklet), 2:54687 
NETHERLANDS/ENERGY SUPPLIES 

Energy 1976: considerations underlying a Dutch National Energy 

Research Pro, yA ge (Booklet), 2:54687 
NEUROSPORA/GENETI PING 

Characterization of qa-2 pom of Neurospora crassa by 

enzymatic, and immunological techniques, 2:55125 
NEUROSPORA/IMMUNOLOGY 

Characterization of qa-2 mutants of Neurospora crassa 

enzymatic, and immunological techniques, 2:55125 
ATOM BEAM IN ON 

Heating by injection of fast neutrals and study of the ion energy 
balance in TFR, 2:55361 (AED-Conf-76-506-013) 

NEUTRAL ATOM BEAM INJECTION/COMPUTER 

CALCULATIONS 

Calculation of neutral beam heating of Tokamaks, 2:55367 (IPP-6/ 
14 


NEUTRAL ATOM BEAM INJECTION/SIMULATION 
Numerical simulation of neutral beam injection into a Tokamak, 
2:55368 A aide 147) 
TICLES/MULTIPLE PRODUCTION 
7p eae en at 205 GeV/c: Multiplicities of = and 


neutral particles; production of neutral les, 2:55271 
NEUTRAL-CURRENT INTERACTIONS/INCLUSIVE 
INTERACTIONS 


v- and v-bar-induced neutral-current processes and SU(2)xU(1) 
gauge models of quarks, 2:55277 
PARTICLE TRANSPORT 
See also PHOTON TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT/TWO-DIMENSIONAL 
CALCULATIONS 
Recent radiation transport methods development at Los Alamos 
Scientific Laboratory, 2:55330 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Reconciliation of deep-inelastic neutrino and antineutrino 
measurements with the four-flavor parton model, 2:55276 


by genetic, 





NEUTRINO-PROTON INTERACTIONS 


NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
v- and v-bar-induced neutral-current processes and SU(2)xU(1) 
FTRINOS/P es of 2:55277 
;ODUCTION 
7 riieldsv-bat and vyieldsy reaction in strong magnetic fl 
2:5521 
NEUTRON DETECTION/ACTIVATION DETECTORS 
Vanadium and tin as dual neutron flux monitors, 2:55029 
NEUTRON DETECTION/PROTON RECOIL DETECTORS 
Effects of lead shields on neutron spectra, 2:55332 
NEUTRON DIFFUSION EQUATION 
New concept for deep-penetration transport calculations and two 
new forms of the neutron transport equation, 2:55337 
ee DIFFUSION EQUATION/DISCRETE ORDINATE 


computational method for toroidal geometry effects, 2:55339 
IN EMISSION/PROBABILITY 
Calculation of neutron ones ape | for °° U(n/sub th/,f), 2:54466 
NEUTRON FLUX/ELASTIC SCATTERING 
Flux interpolation for elastic downscatter, 2:54470 
NEUTRON IMPORTANCE FUNCTION/ADJOINT FLUX 
Roles of the event value and the point value in Monte Carlo 
dion sampling, 2:55338 
(ON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS/CAPTURE 
Evaluation of the **°Pu neutron data for ENDF/B-V, 2:55320 
Evaluation of *U for ENDF/B-V, 2:55321 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
Neutron capture cross-section measurements of ®Tc up to 80 
keV, 2:55316 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Empirical formulas for 14-MeV neutron-induced cross sections, 
2:55323 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
——- and evaluation of sodium cross sections on the basis of 
tegral flux measurements, 2:55312 
putea for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
NEUTRON REACTIONS/FISSION 
Evaluation of the **Pu neutron data for ENDF/B-V, 2:55320 
Evaluation of **U for ENDF/B-V, 2:55321 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
Fission cross sections of 7**U and **°Pu averaged over 
neutron spectrum, 2:55322 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
NEUTRON REACTIONS/INFORMATION CENTERS 
National neutron cross-section center, 2:55340 
NEUTRON REACTIONS/KNOCK-OUT REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
aa sources with a reactor and an electron Linac. 5-1-1, 
NEUTRON SOURCES/COLD NEUTRONS 
= a of various pulsed cold neutron sources. 5-2, 
NEUTRON SPECTRA/MEASURING METHODS 
Measurement of fast en. 1-2, 2:54554 
SPECTRO! OPORTIONAL COUNTERS 
a —— 


PY 
Measurement of fast neutron spectra. 1-2, 2:54554 
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NEUTRON STARS/NUCLEAR REACTIONS 
SS ee ee 
NEUTRON STARS/STELLAR ATMOSPHERES 
Nuclear-energy release in neutron-star envelopes, and sources of 
x-ray emission, 2:55216 
NEUTRON STARS/X RADIATION 
Nuclear-energy release in neutron-star envelopes, and sources of 
NEUTRON THER 2:55216 
IN THERAPY/RADIATION DOSES 
A area survey of neutron radiation levels associated 
with we ASA v —— horizontal neutron 
deliv 2:55027 (N-77-17 
es oe ie 
compu! ysis of two- in’ 
— ween ter dele wetatnatend ocho aati 


NEUTRON TRANSPORT THEOR Y/DIFFERENTIAL 

transport calculations and two 

ron transport equation, 2:55337 ' 

NEUTRON TRANSPORT THEO T ELEMENT } 
METHOD 


\ 
Discrete finite element formulation, 2: oper 
— — it methods for radiation transport cal 
NEUTRON TRANSPORT THEORY/FUNCTIONS 
Relation between Chandrasekhar’s x-function and the poeeies 
of in tors with difference kernels, 2:5534 
aa ae ed ow NSPORT for inne noone a 
radiation transport, 2:55325 
NEUTRON NEUTRON LOGGING/COMPUTER 
CALCULATIONS 


NDA technology for uranium resource evaluation. ii oy 


rt, Jani 1-March 31, 1977, 2:54000 (LA-6840-PR 
NEV A TEST SITE/FRACTURES 


Explosion-induced fractures of selected announced underground 
nuclear tests, Yucca Flat, Nevada Test Site, Nevada, January 
through December 1975, 2:55058 (USGS-474-234) 

NEVADA TEST SITE/GEOLOGY 

Geo of the Gold Meadows stock, Nevada Test Site, 2:55057 

(USGS-474-179) 


See SALAMANDERS 
Keema chataphenoth + i — PY 
Atomic tion tec! ues for cman 
nickel in crude oil, 2:53924 (BERC/RI-77 
NICKEL/ACTIVATION ANALYSIS 
Chemical characterization of particulate emissions from oil-fired 
wer plants, 2:55083 
KEL/ELECTRODEPOSITION 
rrosion t for uranium and uranium alloys 
76-8517) 
OSCO 


Cc PY 
Spectrochemical analysis of boron carbide by powder techniques. 


Final 2:54879 (AD-A-038838) 
NICKEL/FIELD EMISSION 


Electron spin polarization in field emission from nickel: effects of 
reckin a adsorbates, 2:54809 


17505) efficiencies of x-ray mirrors 1-10 KeV, 2:55049 (UCID- 


NIC 
i ——_ for nuclear thermionic converters, 2:54721 


-6706- 
— 58/NEUTRON REACTIONS oe 
jum generation in fusion reactor materials. Technical progress 
a October 1976-March 1977, 2:55507 (AI-ERDA-13201) 
ALLOYS 
See also ALLOY-A-286 
HAS 


TELLOYS 
INCOLOY ALLOYS 


ve ihetmal gradient (Co (Cott Ge nO Nt Ni-TaC Tac (wt), 2:5 2: 54837 
NIGEL ALLOY ALLOYS/ELECTROSLAG WELDING 
welded joints of 


f matic pats made of 1a lloy steels (13 


NiCuMOND 5 13 MnNiMo 5 4, TTStE 36), 2:54807 
NICKEL ALLOYS/FATIGUE 


pn Sa 


a rng ceed gl la 
ly solidified fibrous composites, 2: 
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NICKEL ALLOYS/OXIDATION 
High temperature oxidation behavior of directionally solidified 
NisAl-NisTa, Ni-NisAI-NisTa, and (Co,Ni)-(Co,Ni) Al 
eutectics, 2:54825 
pam behavior of some aligned eutectic and eutectoid alloys, 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
Effect of alloy additions and solidification rate on structures and 
properties of cobalt base-TaC eutectics, 2:54788 
NICKEL ALLOYS/THERMAL CYCLING 
Effect of thermal cycling in a Mach 0.3 burner rig on properties 
and structure of directionally solidified y/y'-5 eutectic, 2:54784 
Structure and thermal cycling stability of a hafnium monocarbide 
— directionally solidified cobalt-base eutectic alloy, 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICKEL BASE ALLOYS/CASTING 
Preparation of eutectic superalloys by EFG, 2:54779 
NICKEL BASE ALLOYS/FRACTURE PROPERTIES 
Hot tensile properties and deformation reponse of a y(Ni)/ 
y'(NisAl)-85(Nis Nb) eutectic composite, 2:54804 
NICKEL BASE ALLOYS/MICR UCTURE 
Resistance of a directionally solidified gamma/gamma prime-delta 
eutectic alloy to recrystallization, 2:54783 
NICKEL BASE ALLOYS/OXIDATION 
High temperature oxidation behavior of directionally solidified 
NisAl-NisTa, Ni-NisAl-NisTa, and (Co,Ni)-(Co,Ni) Al 
eutectics, 2:54825 
NICKEL BASE ALLOYS/PHASE TRANSFORMATIONS 
Resistance of a directionally solidified gamma/gamma prime-delta 
eutectic alloy to recrystallization, 2:54783 
NICKEL BASE ALLOYS/SOLIDIFICATION 
Segregation in a plane front solidified y/y'-MC alloy, 2:54787 
NICKEL BASE ALLOYS/THERMAL CYCLING 
Effect of temperature cycling under load on time to rupture in 
tantalum carbide reinforced superalloys, 2:54785 
NICKEL FLUORIDES/ANTIFERROMAGNETISM 
Critical behavior of pure and site-random two-dimensional 
antiferromagnets, 2:54866 
NICKEL FLUORIDES/MAGNETIC SUSCEPTIBILITY 
Critical behavior of pure and site-random two-dimensional 
antiferromagnets, 2:54866 
NICKEL FLUORIDES/NEUTRON DIFFRACTION 
Critical behavior of — a site-random two-dimensional 
antiferromagnets, 2:54 
NICKEL ISOTOP’ ES/NEUTRON REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
(CKEL STEELS 


(Steels containing only nickel as alloying element.) 
NICKEL STEELS/MECHANICAL PROPERTIES 
ee ee soe Alsi 4340 plus silicon 7 aw = > 
mechani rties of AISI 4340 steel, 2:54796 (LBL-492 
NICKEL-ZINC BATTERIES/AN 
Point of passivation of a zinc Somadet in alkali, 2:54647 
NIMONIC 80A/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
NIMONIC PE16/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 


(GEFR )) 
NIMONIC PE16/MECHANICAL TESTS 
Subgrain refinement strengthening. Fifth quarterly progress 
a8 October 1, 1975-December 31, 1975, 2:54801 (SU- 
26P28X7) 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
ep electron microscope studies of void swelling, 
254352 
NIOBIUM/NEUTRON REACTIONS 
Calculated irradiation response of materials using a fusion-reactor 
first-wall neutron spectrum, 2:55519 (ORNL/TM-5956) 
NIOBIUM/SEALS 
Ceramic materials for nuclear thermionic converters, 2:54721 
(LA-6706-MS) 
NIOBIUM 93/NEUTRON REACTIONS 
Helium generation in fusion reactor materials. Technical progress 
rt, October 1976-March 1977, 2:55507 (AI-ERDA-13201) 
M 93/NUCLEAR MA MAGNETIC RESON 
ND nuclear magnetic resonance and relaxation in NbsSn, NbsAl, 
and NbsSb, 2:54816 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CASTING 
ion of eutectic superalloys by EFG, 2:54779 


NITROGEN COMPOUNDS/HEALTH HAZARDS 


NIOBIUM preety ey oe 
Corrosion resistant for uranium and uranium alloys 
(Review), 2:54824 (S 76-8517) 
NIOBIUM ALLOYS/CORROSION PROTECTION 
Corrosion resistant coatings for uranium and uranium alloys 
(Review), 2:54824 (SAND-76-8517) 
NIOBIUM ALLOYS/ELECTROPLATING 
Corrosion resistant coa' for uranium and uranium alloys 
(Review), 2: 34824 (S (S. amp 
NIOBIUM ALLOYS, G WELDING 
Investigations to improve the mechanical properties of electroslag 
welded joints of 60-mm-thick plates made of low-alloy steels (15 
ee 13 MnNiMo 5 4, TTStE 36), 2:54807 (BNWL-tr- 


226) 
NIOBIUM ALLOYS/FRACTURE PROPERTIES 
He (NLAT OUND) con deformation reponse of a ‘y(Ni)/ 
(NisAl)-5(NisNb) eutectic composite, 2:54804 
NIOBIUM ALLOYS/MICROSTRUCTURE 
Resistance of a directionally solidified 
eutectic alloy to recrystallization, 2:54783 
NIOBIUM ALLOYS/OXIDATION 
Oxidation behavior of some aligned eutectic and eutectoid alloys, 
2:54826 
NIOBIUM ALLOYS/PHASE DIAGRAMS 
Phase diagram information for processing of superconductors, 
2:54781 (BNL-22435) 
NIOBIUM ALLOYS/PHASE TRANSFORMATIONS 
Resistance of a directionally solidified gamma/gamma prime-delta 
eutectic alloy to rec: 2:54783 
NIOBIUM ‘ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation effect of superconducting magnet materials for fusion 
reactors, 2:55482 (KURRI-TR-140) 
NIOBIUM ALLOYS/THERMAL CYCLING 
Effect of thermal cycling in a Mach 0.3 burner rig on properties 
and structure of directionally solidified y/y'-5 eutectic, 2:54784 
NIOBIUM BASE ALLOYS/ELECTRONIC STRUCTURE 
°°Nb nuclear magnetic resonance and relaxation in NbsSn, NbsAl, 
and NbsSb, 2:54816 
NIOBIUM BASE ALLOYS/MICROSTRUCTURE 
Thermal stability and creep ies of niobium-niobium carbide 


‘gamma prime-delta 


properties 
(NbeC) composites grown from the melt, 2:54838 
NIOBIUM BASE ALLOYS/THERMODYNAMIC PROPERTIES 


Thermal stability and creep properties of niobium-niobium carbide 
(NbzC) composites grown from the melt, 2:54838 
NIOBIUM CARBIDES/MICROSTRUCTURE 
Thermal stability and creep properties of niobium-niobium carbide 
(Nb2C) composites grown from the melt, 2:54838 
NIOBIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Thermal stability and creep properties of niobium-niobium carbide 
(Nb2C) composites grown from the melt, 2:54838 
NIOBIUM FLUORIDES/ELECTRIC CONDUCTIVITY 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
NIOBIUM FLUORIDES/RAMAN SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
NIOBIUM OXIDES/ELECTRICAL PROPERTIES 
Radiation and thermally hardened switching materials. Final 
report 1 Jul 72-30 ion 75, 2:54844 (AD-B-009131) 
NIOBIUM ee Eee 
Radiation and thermally rye kayo 
annual report No. 5, i Jal 3 Bs Deo 74, 2:5 74, 2: (ADB 004711) 
NIOBIUM SELENIDES/CR 
TRANSFORMATIONS 
Neutron scattering study of the charge-density wave transitions in 
2H-TaSe, and 2H-NbSena, 2:54858 
NITRIC OXIDE/ATOM-MOLECULE COLLISIONS 
Energy transfer in collisions of excited Na atoms with NO 
molecules (Scattering angle and product velocity distributions), 
2:55257 
NITROBENZENE/ELECTRONEGATIVITY 
Acid-base properties of molecules in excited electronic states 
utilizing ion cyclotron resonance spectroscopy, 2:54907 
NITROGEN/CORROSIVE EFFECTS 
Corrosion resistant coatings for uranium and uranium alloys 
(Review), 2:54824 (SAND-76-8517) 
NITROGEN/REMOVAL 
Reduced nitrogen content of h 
polymerization (Patent), 2:53981 
NITROGEN/SAMPLING 
Scheme for ——— inorganic nitrogen in forest soils, 2:55153 
NITROGEN 13, 
Imaging of taneous canine tumors with ammonia and L- 
utaine with N-13, 2:55138 
(OGEN COMPOUNDS/HEALTH HAZARDS 
Combustion-generated indoor air pollution, 2:55067 (LBL-5918) 


fraction by catalytic 





NITROGEN DIOXIDE/CORROSIVE EFFECTS 


NITROGEN DIOXIDE/CORROSIVE EFFECTS 
Studies on metal corrosion caused by air pollutants. IT. Jeet 
copper plate surface in atmospheres such as SO2 and NOX by 
Auger electronic yy, 2:55077 
NITROGEN DIOXID TION 
wey nt Neen ema a eo age 


cynomolgus Final de 2:55195 3 RID) 
NITROGEN DIOXID! 


Interactive effects of sulfuric acid mist and nitrogen dioxide on 
cynomolgus monkeys. Final report, 2:55195 (EPRI-201) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
—— ae {ICAL ae ne 
eterogeneous reactions of nitrogen o: in sim’ 
Sue heres. Interim report Nov 73-Nov 76, 2:55075 (PB- 
NITROGEN OXIDES/DECOMPOSITION 
Heterogeneous reactions of nitrogen oxides in simulated 
one heres. Interim report Nov 73-Nov 76, 2:55075 (PB- 


NITROGEN OXIDES/ENVIRONMENTAL TRANSPORT 
a measurements of pollutants over urban and rural sites, 


2:5 
NITROGEN OXIDES/HEALTH HAZARDS 
Combustion- ited indoor air — 2:55067 (LBL-5918) 
NITROGEN OXIDES/OXIDATION 
Heterogeneous reactions of nitrogen oxides in simulated 
— heres. Interim report Nov 73-Nov re 2:55075 (PB- 
NITROGEN OXIDES/PHOTOCHEMISTRY 
Mechanisms of photochemical reactions in urban air. Volume Ii. 
ee ies. Final report 1 Dec 71-1 Dec 74, 2:54930 (PB- 
NITROUS OXIDE/ABSORPTION SPECTRA 
New cross sections for the absorption of near ultraviolet radiation 
by nitrous oxide (N20), 2:54882 
NITROUS OXIDE/PH a 
New cross sections for the absorption of near ultraviolet radiation 
by nitrous oxide (N2O), 2:54882 
NOBLE GASES 
See RARE GASES 
NOK-1 REACTO 


R 
See BEZNAU-] REACTOR 
NOK-2 REACTOR 
See BEZNAU-2 REACTOR 

NON-EQUILIBRIUM P' 

RADIATION 

Spontaneous emission of electromagnetic waves by a semi- 

bounded non-equilibrium plasma, 2:55444 


OMAGNETIC 


NON-EQUILIBRIUM PLAS ONIZATION 
a to solving the rate equations for ionisation- 
Sopeee in a plasma, 2:55402 (IPP-6/147) 
NON-EQUILIBRI PLASMA/RECOMBINATION 
proach to solving the rate equations for ionisation- 
recombination processes in a plasma, 2:55402 (IPP-6/147) 
ayn ee ee eh TREATY 
ross of plutonium, 2:54671 
NORTH AMERICA 
See also CANADA 
USA 
NORTH AMERICA/WAVE POWER 
Temporal and spatial variability of power from ocean waves along 
the west coast of North America, 2:54204 (COO-2946-1) 
NORTH CAROLINA/GEOTHERMAL RESOURCES 
Evaluation and a tes rk gmc energy resources in the 
southeastern Uni report, i iuveniies 1, 1976- 
March 31, 1977, 2: 754149 (VPI-SU-5103-3) 
NORTH CAROLINA/PUBLIC UTILITIES 
AXA —- utility rate case intervention nog bY the city of 
ham, North Carolina. Final Tn ee 2:54652 (PB-265895) 
NORTH nent pm QUALITY 
Environmental impact analysis of Coyote Station. Volume 3, 
2:54235 (NP- 234a¢Vol 3)) 
NORTH DAKOTA/METEOROLOGY 
Environmental impact analysis of Coyote Station. Volume 3, 
2:54235 (NP-22244(Vol.3)) 
NORTH SEA/PIPELINES 
om Pos ” bottom-tow method for laying offshore pipelines, 


IRRTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN STATES MONTICELLO REACTOR 
See MONTICELLO REACTOR 
 Sepuneaee ain oat iiiinmegpibiined 
separation no: and method and for 
such nozzles (Patent), 2:54015 
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NOZZLES/PLATING 
Electroforming of a throat nozzle for a combustion 


facility 
'y Reimbursable Program) (High temperatures), 
75-8030) 


ae of a full-scale non-nuclear reactor blowdown with a 
LAP4 model, 2:54591 (UNI-SA-38) 


it of nuclear powered ship in J; 
CTOR/REA R OPERATIO) 
‘Some experiences and plans on reactor safety research by NSRR, 


2:5454. 
ICLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR DATA COLLECTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 
What you should know about ENDF/B-V, 2:55331 
NUCLEAR DATA COLLECTIONS/ACCURACY 
Data covariance estimation methods for sensitivity-based data 
assessment, 2:55310 
Experience with quantitative data assessment and results for fusion 
reactors, 2:55311 
Future directions for sensitivity-based cross-section data 
assessment, 2:55309 
— experiments for testing nuclear data for fusion reactors, 
2:55522 


NUCLEAR ENERGY/ENVIRONMENTAL IMPACTS 
A -— to ~ es resources for nuclear environmental 
rt, 1973-76, 2:54669 (PB-265318) 
NUCLEAR SNERGY) LIC RELATIONS 
Reflections on 21 years, 2:54277 
NUCLEAR ory plang 
Reflections on 21 years, 2 
NUCLEAR EN ENGINEERING/EDUCATION 
NEED’s need now, 2:54446 
NEED in Chicago with Commonwealth Edison and the National 
Technical Association, 2:54443 
Nuclear Techno! Workshop, a NEED Project at Oregon State 
University, 2: 
iCLEAR EXPLOSIONS 
See also RIO BLANCO EVENT 
UNDERGROUND EXPLOSIONS 
Explosion-induced fractures of selected announced underground 
nuclear tests, Yucca Flat, Nevada Test Site, Nevada, January 
through December 1975, 2:55058 (USGS-474-234) 
NU EXPLOSIVES/EMPLACEMENT 
Analysis of the effect of orientation of a buried hemispherical 
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Air filtration plants of wall-type for separation of fission iodine in 
nuclear reactors, 2:54043 (CONF- i. 822-P1) 
NUCLEAR POWER PLANTS/ATW: 
Probability of ern safety caimate due to ATWS 
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OI-2 REACTOR/MODIFICATIONS 
Modification in reactor facilities of Oi Nuclear Power Station, 
Kansai Electric Power Co., Inc., 2:54427 
= ee ON 
— and the determinants of wildcat drilling, 
*~ 53874 


OIL SAND DEPOSITS/GEOLOGY 
Tar sands of Canada. II, 2:53956 
vi ; oil sands plan‘ hs (Great 
irst Oi p —— project t Canadian Oil 
Sands Ltd. praia 2:53 
= to expand fuel sources in western states. Survey of 
— coal, oil shale, a as 
supply expansion projects, 
geothermal upp states west of the Mississippi River (as of May 
1976)., 2:54690 (PB-265633) 
OIL SAND PROCESSING PLANTS/SOCIO-ECONOMIC 
FACTORS 


Fort McMurray reac ching explosion it, 2:53977 
OIL SANDS/CHEMI' i AL ALY 


ny 
——eee ee asphaltene and maltene, 





NOV. 30, 1977 


OIL SANDS/COMBUSTION 
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studies of MMS-induced dominant lethality in maturing dictyate 
mouse oocytes, 2:55196 
OOCYTES/MORPHOLOGICAL CHANGES 
‘Cleavage’ and cortical granule breakdown in Rana pipiens 
e oocytes induced by direct microinjection of calcium, 2:55122 
ape y of Petroleum a corned Countries.) 
Opec and the experience of previous internati 
cartels. Wo ke 2:54691 (PB-265616) 
bg ee pe 
ecent world oil pricing: the Saudi enigma, 2:54696 
OPERATION 
See also REACTOR OPERATION 
OPERATION/RESEARCH PROGRAMS 
om of research work in the French coal mining industry, 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL SYSTEMS/ANTIREFLECTION COATINGS 
Exploratory development of fusion a calcium fluoride for 1.06 
micrometer 


pulsed laser optics. Pro rt, December 25, 
1976-March 25, 1977, 2:55501 (COO-4029-3 
OPTICAL SYSTEMS/POLISHING 
Exploratory te tte ag Aredhnp fluoride for 1.06 
micrometer optics December 25, 
1976-March 25, 1977, 2:55501 (COO-4029-3 
OPTICS/NONLINEAR PROBLEMS 


commodity 


mixing, 2:55353 


the indefinite factorization wi lications 
in a modified Newton's ‘method, 2: — (NLT? ) 
Updating the Symmetric Indefini 
a modified Newton's method, Ps 55529 S29 NLT 
ORCI FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
ORGANIC BROMINE COMPOUNDS 
See also —" TED ALICYCLIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS/GENETIC EFFECTS 
Ethidium bromide induced cytoplasmic male sterility in pearl 
millet, 2:55124 
ORGANIC eed COMPOUNDS/PHOTOELECTRON 
SPECTROSCO 


—— spectroscopy of carbonyls. 1,4-benzoquinones, 
ORGANIC COMPOUNDS 
See also CHEMICAL FEEDSTOCKS 
ESTERS 
HETEROCYCLIC COMPOUNDS 
IROCARBONS 
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NUCLEIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/BIODEGRADATION 
ae and activity of marine microheterotrophs, 
ORGANIC COMPOUNDS/CARBON 
Method for obtaining more precise measures of excreted organic 
carbon, 2:55126 
ORGANIC COMPOUNDS/EXCRETION 
= pal — organic carbon by eelgrass (Zostera 


Dey te. 2: Shae 151 
ORGANIC FLUORINE 
See also FLUORINATED ALIPHA TPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/PHOTOELECTRON 
SPECTROSCOPY 


— spectroscopy of carbonyls. 1,4-benzoquinones, 


ORGANIC FLUORINE COMPOUNDS/PHOTOLYSIS 
hing rate constants for the removal of SO2(*B;) by various 
fluorinated olefins, 2:54934 
ORGANIC HALOGEN COMPOUNDS 
See also FREONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC IODINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/CHEMICAL 
REACTION KINETICS 
Reactions of alkali ions with organic molecules in the gas phase. 
Low a pathways for carbonium ion formation and novel 
——e alkali ion complexes with 7~ and n- 
donor bases, 


ORGANIC IODINE COMPOUNDS/LABELLING 
Radiopharmaceuticals. 16. ge ern dopamine analogs. 
Synthesis and radiolabeling of 6-iododopamine and tissue 
distribution studies in animals, 2:54943 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIFLAVINE 
BUDR 
NITROBENZENE 
NUCLEIC ACIDS 
PROTEINS 
PYRROLES 
— 
REA 


ORGANIC NITROGEN COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
CO-Steam process, 2:53654 (GFERC/QTR-77/2) 
ORGANIC POLYMERS 
See also PLASTICS 
POL — YLS 
RESIN. 


ORGANIC POLYMERS/CHEMICAL PREPARATION 
ACs es PCT) sub sub n/ Vand dgAG-C)/eub 27. 4C. d(G-C- 


T)/sub 
“Sa SOLVENT quel totem (12 re), fs), 2:53663 
ition oO} faction ucts (12 re: 
ORGANIC SULFUR CO) COMPOUNDS/MO 
STRUCTURE 
Electrochemical synthesis and structural characterization of the 


iron-sulfur cluster cation ee eC 2:54923 
ORGANIC SULFUR COMPOUNDS/RADIOSEN 


Influence of individual organic sulfur compounds on the radiation 
resistance of hydrocarbons t in lubricating oils, 2:53900 
ORGANIC W. / THERM CAL PROCESSES 
Process for making oil from aqueous reactive sludges and slurries 
(Patent; including sewage sludge and industrial slurries 
cans cellulose, starches, and related carbohydrates), 


ORGANOMETALLIC COMPOUNDS/MOLECULAR 
STRUCTURE 


Electrochemical synthesis and structural characterization of the 
iron-sulfur Geir cation [(eta~CsHs)2Fe2(S2(SC2Hs)2]*, 2:54923 
ag = wept ar neg 
Orifice calibration, 2:54947 Aad a 
— DEVICES/BEAM INJECTI 


on RMAK DEVICES tayo Peed Ms 35492 vn 


oto section (Studies of Ormal pat pene 
SP onnae x-ray yzer, atomic 
Fevana) 23 2:553 RNL-5275) ; 
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ORMAK DEVICES/ION SOURCES 
Plasma heating and fueling section, 2:55492 (ORNL-5275) 
ORMAK DEVICES/ION TEMPERATURE 
Tokamak experimental section (Studies of Ormak-produced 
plasma, wall impurities, x-ray energy analyzer, and atomic 
poe wet = a (ORNL-5275) 
ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Tokamak ptt section (Studies of Ormak-produced 
plasma, wall impurities, x-ray energy analyzer, and atomic 
physics), 2:55397 (ORNL-5275) 
ORMAK DEVICES/SCALING LAW: 
Tokamak experimental section (Studies of Ormak-produced 
plasma, wall impurities, x-ray aaa analyzer, ma atomic 
pom 2:55397 (ORNL-5275 
IRNL RESEARCH REACTOR 


See ORR REACTOR 
ORNL-PCA REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, July, August, and 
September of 1976, 4 54519 (ORNL/TM-5929) 
ORR REACTOR/CALORIMETERS 
Instruments for measurement of in-core nuclear heating rates, 
2:54517 (CONF-77061 1-3) 
TORS/FREQUENCY CONTROL 
Force-frequency effect in doubly rotated quartz resonators, 
2:55046 (SAND-77-0290C 
OSCILLATORS/STRESSES 
Force-frequency effect in doubly rotated quartz resonators, 
2:55046 (SAND-77-0290C) 


OSMIUM FLUORIDES/ELECTRIC CONDUCTIVITY 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
OSMIUM FLUORIDES/RAMAN SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
OSTEOSARCOMAS/RADIOINDUCTION 
Model for the induction of bone cancer by 7**Ra (In man), 2:55165 
(CONF-760992-17) 
OTAKE GEOTHERMAL FIELD/GEOTHERMAL 
Study of reinjection at Otake geothermal field, 2:54188 
OXALIC ACID/DECARBOXYLATION 
Decarboxylation of oxalacetate to pyruvate by ‘ os avian liver 
phosphoenolpyruvate carboxykinase, 2:5511 
OXALIC ACID/METABOLISM 
Decarboxylation of oxalacetate to pyruvate by purified avian liver 
—— carboxykinase, 2:55114 


See EPOXIDES 
OXYFLUORIDES/ELECTRIC CONDUCTIVITY 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
OXYFLUORIDES/RAMAN § SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
OXYGEN/ADSORPTION 
Gas release from surfaces under x ray impact: photodesorption, 
photocatalysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 
OXYGEN/ATOM-MOLECULE COLLISIONS 
Cross sections for thermal reactions between uranium atoms and 
atmospheric species. Final report 1 Nov 74-31 Dec 76, 2:55251 
(AD-A-038806) 
OXYGEN/DESORPTION 
Gas release from surfaces under x ray impact: photodesorption, 
photocataiysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 
OXYGEN/DIFFUSION 
Basic research in crystalline and noncrystalline ceramic s 
Annual report, May 1, 1976-April 31, 1977, 2:54845 (C00-2390- 
16 


) 
OXYGEN/UPTAKE 
Temperature effects on BOD stoichiometry and oxygen uptake 
rate, 2:55168 
OXYGEN 16 TARGET/NEUTRON REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN METERS/FABRICATION 
Manufacture and properties of ceramic probes to measure oxygen 
content in lig uid sodium (LMFBR cooling systems), 2:54362 
OXYGEN S/PERFORMANCE 
Manufacture and properties of ceramic probes to measure oxygen 
content in liquid sodium (LMFBR cooling systems), 2:54362 


PEAT/GASIFICATION 


OXYSULFIDES/CHEMICAL REACTIONS 
east te ee 
2: 8 
OZONE/ATOM-MOLECULE COLLISIONS 
Cross sections for thermal reactions between uranium atoms and 
atmospheric species. Final report 1 Nov 74-31 Dec 76, 2:55251 
(AD-A-038 
OZONE/BEAM PRODUCTION 
Cross sections for thermal reactions between uranium atoms and 
atmospheric species. Final report 1 Nov 74-31 Dec 76, 2:55251 
(AD-A-038 
OZONE/BIOLOGICAL EFFECTS 
Activity changes in selected enzymes from soybean leaves 
following ozone exposure, 2:55190 
OZO IMERS 
Energy separation between the a (C,/sub v/) and closed (Ds/ 
sub h/) forms of ozone, 2:5524 


P 


PALLADIUM/CATALYTIC EFFECTS — 
Properties of Pd/zeolite catalyst for og oor of aromatic 
hydrocarbons in the mye of ——" 
PALLADIUM/MAGNETIC M 
Polarized-neutron study of ane eee moment distribution in 
PdMn alloys, 2:54817 
PALLADIUM BASE ALLOYS/MAGNETIC MOMENTS 
Polarized-neutron study of the ic moment distribution in 
PdMn alloys (0.23 to 1.91 at % Mn), 2:54817 
PANCREAS/PRESERVATION 
Reversal of experimental diabetes by fetal rat pancreas. I. Survival 
and function of fetal rat pancreas frozen to -196°C (Growth and 
insulin synthesis in transplanted fetal pancreas preserved by 
freezing), 2:55147 
"Aira of pene eee a sel 
Reversal of experimental diabetes by rat pancreas. 
and function of fetal rat pancreas frozen to -196°C (Growth and 
insulin synthesis in transplanted fetal pancreas preserved by 
freezing), 2:55147 
PAPER/PRODUCTION 
Method of 5 | ee using geothermal energy, 2:54192 
PAPER/RECY' 
Process development studies on the enzymatic hydrolysis of 
cellulose, 2:54755 
PARACHUTES/DRAG 
Pressure and profile data of 20° conical ribbon parachutes, 2:54948 
laa ol.1)) 


HAZARDS 
Industrial hygiene survey of the Paraho oil shale mining and 
ocessing facilities. Summary report 23 Dec 74-7 Sep 76, 
: 'B-265360) 
PARTON MODEL/DIFFERENTIAL CROSS SECTIONS 
Problems with the normalization of cross sections in the 
constituent-interc model, 2:55290 
PARTON MODEL, IO-NUCLEON INTERACTIONS 
Reconciliation of deep-inelastic neutrino and antineutrino 
measurements with the four-flavor model, 2:55276 
PARTON MODEL/TRANSVERSE IMENTUM 
Transverse-momentum distribution of the massive pu pair using 
dimensional counting, 2:55278 
PATIENTS/BIOLOGI RADIATION EFFECTS 
Total-body irradiation and marrow transplantation (Effectiveness 
for treatment of leukemia), 2:55160 
PATIENTS/PROSTHESES 
Artificial organs and lantation, 2:55146 
PBF REACTOR/REACTOR CORES 
Failure of Wigner-Seitz approximation in the PBF reload core cell 
calculation, 2:54467 
PBF REACTOR/REACTOR KINETICS 
Failure of Wigner-Seitz approximation in the PBF reload core cell 
calculation, 2:54467 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
Pieeperi tal he for the po peat gasification. 
xperimental program for ito 
Interim report No. 2. Thermobalance ro, 2: P53623 (FE-2469- 


10) 
Peepers oan for the devel of gasification. 
xperimen oy or lopment of peat 
ee . Thermobalance studies, 2:53623 (FE-2469- 
10 





PEAT/THERMAL GRAVIMETRIC ANALYSIS 


“eskagecioms gam forthe develop nope oll 
fern report No. 2 Thesectecioaee antiae y L P555623 (FE. 2469- 
PEBBLE BED REACTORS/FUEL 


for 1977-1979, 2:54328 (ORNL-tr-4358) 
REACTORS/REGULATING RODS 
Gas-cooled nuclear reactor and method to control the reactor 
(Patent), 2:54506 
PELLETS (FUEL) 


See FUEL PELLETS 
PENTANE/SOLUBILITY 
Solubility of selected fluids for use in direct contact 


secondary flui 
eothermal power cycles, ere (IDO/1549-6) 
PENTANE/THERMO DYNAMI 'C PROPERTIES 
Low-temperature thermal aula for five alkyl-substituted 
itanes (Measurements at 10-400°K), 2:53926 
ES/BIOSYNTHESIS 
Enzymes as reagents in i 
for carboxyl groups, 2:55119 
Synthesis of Sendai virus polypeptides by a cell-free extract from 
wheat = 2:55139 


See also ASTRONAUTS 
PERSONNEL/EDUCATION 
Practical underw: 


synthesis: enzyme-labile protection 


for divers, 2:55018 


53844 
—_ a, 2: 
oo types on personnel exposure, 2:54629 


OCHEMI 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/CHROMATOGRAPHY 
Organics in aqueous process streams of a coal conversion bench- 
scale unit using the hy: 
GC/MS analysis (8 refs), 2:53642 (CO: 
PETROCHEMICALS/GAS CHROMATOGRAPHY 
Organics in aqueous ee then en streams mt a coal conversion bench- 
scale unit using the h : HPLC and 
GC/MS analysis (8 my) 253642 (C 2:53642 3642 (CONF? 7041S. 1) 
PETROCHEMICALS/MASS SPECTR 
Organics in pa maga. ae streams of a coal a oo $e conversion bench- 
scale unit using the i HPLC and 
GC/MS analysis (8 ws) 253642 (C 2:53642 (CONF-770415-1) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/CHARGES 
Price of crude oil in the international energy market: a political 
analysis, 2:54695 
newer we world oil pricing: the Saudi enigma, 2:54696 
= a ‘ona roundtable discussion (Panel discussion), 
PETROLEUM/CHEMICAL ANALYSIS 
Atomic absorption techniques for determining vanadium and 
nickel in crude oil, 2:53924 (BERC/RI-77/8) 
PETROLEUM/CHEMICAL COMPOSITION 
Analyzing heavy ends of crude: Bartlett oil (Solfrac process 
roduction), 2:53923 (BERC/RI-77/7) 
PETROLEUM/DEMAND FACTORS 
EEC demand for imported crude oil, 1956-1985, 2:54694 
PETROLEUM/DESALINATION 
Pretreatment of crude oil before refining, 2:53883 
PETROLEUM/DEWAXING 
Distribution of adduct-formation inhibitors between phases in 
spent water/urea slurry, 2:53880 
P’ OLEUM/ECONOMIC ELASTICITY 
EEC ee ate crude oil, 1956-1985, 2:54694 
PETROLE AL EFFECTS 
ae - “y flora of soil fungi following oil waste application, 
PETROLEUM/GASIFICATION 
Gasification: theory and application (119 references), 2:53638 
PETROLEUM/MARKET 
ee en oe reninnel conegy masta a political 
analysis, 2:54695 
PETROLEUM/PUMPING 
f pumping engine equipment and of the 


i Pthe a station, 2:53916 
PETROL orgs capac of he ee 


Pretreatment of crude oil ioe refining, 2:53883 
PETROLEUM/REFINING 
Hy a asphaltenic petroleum charge stocks (Patent), 
Pretreatment of crude oil before refining, 2:53883 
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big ment neg 
eh oy shea oil for energy supplies to Western 
and the Federal Republic of Germany, 2:53837 
Petroleum Reserve and li ry natural gas 


on splice nal report, 2:34689 (PB26 


Coal utilization in the South, 2:53656 
Non-conventional resources of oil and natural gas, 2:53933 
PETROLEUM/RHEO: 
Effect of high molecular petroleum components on the thickness 
and rheo! — of a boundary layer, 2:53914 


PETROLE 
The Stra Petroleum Reserve and ed natural gas 
lies. Final rt, 2:54689 (PB-265488) 
PETROLE SPORT 
= : + ie bottom-tow method for laying offshore pipelines, 
Prospects for the future of the tanker market, 2:53919 
Tanker markings and hazardous loads, 2:53920 
PETROLEUM D’ 
See also OIL FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 
Changing emphasis in West Germany's oil industry, 2:53842 
Information processing for oil and gas a, Volume 3. A 
time-domain approach to abe for layered 

media. Interim technical report, ty, 5383 (AD A-039082) 

- ee technology for offshore hydrocarbon development, 
New surge of interest in Irish offshore sector, 2:53843 
Petroleum and natural gas (; Canadian Production And 

Economics), 2:53908 
Results of petroleum and z exploration in the ninth five-year 
i wright IR and tasks for the tenth five-year 


Results of — and prospecting for oil in Kaliningrad 


PETROLEUM DI DEPOSITS/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
ey letter, March 1, 1977-May 31, 1977, 2:53849 (COO- 


PETROLEUM DEPOSITS/TECTONICS 
Morphogenetic 2< tectonic formations of Checheno- 
In; etia, 2:53 
PETROLEUM DISTILLATES/DEMAND FACTORS 
Availability of liquid fuels from conventional sources for electric 
—- gas turbines, 1975-1985. Final report, 2:53906 (TID- 


PETROLEUM DISTILLATES/ENTHALPY 
Calculation of phase equilibrium constants and enthalpies of 
leum cuts, 2:53886 
OLEUM eng a eat STUDIES 
Calculation of p! gy ibrium constants and enthalpies of 


i. cuts, 2: 
ILEUM INDUSTRY/DIVING OPERATIONS 
New frontiers in diving technology, 2:53844 
PETROLEUM INDU: Y/ECONOMICS 
Petroleum and natural gas (; Canadian Production And 
Economics), 2:53908 
PETROLEUM INDUSTRY/FINANCIAL DATA 
British oil: how much is it really worth, 2:53907 
PETROLEUM INDUSTRY/LEGAL ASPECTS 
1976 nee rt of oil and gas conservation activities, 2:53913 
(NP- 2138). 
PETROLEUM INDUSTRY/OFFSHORE PLATFORMS 
Fire protection for the offshore industry, 2:53871 
PETROLEUM INDUSTRY/PERSONNEL 
New frontiers in divi ne 2:53844 
PETROLEUM INDU: Y. G 
State information needs related to onshore and nearshore effects of 
Ocs leum development, 2:54692 (PB-266001) 
PETROLEUM INDUSTRY/PRODUCTIVITY 
Petroleum and natural gas (; Canadian Production And 
Economics), 2:53908 
PETROLEUM INDUSTRY/PROFITS 
British oil: how much is it really worth, 2:53907 
PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 
State information needs related to onshore and nearshore effects of 
OCS leum bk 2:54692 (PB-266001) 
PETRO DU 


See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/DEMAND FACTORS 
eee Senens sat eegpenen weeteigees in setning, 
2:53 
PETROLEUM PRODUCTS/DESULFURIZATION 
of petroleum cokes at elevated hydrogen 
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PETROLEUM PRODUCTS/ELECTROSTATIC CHARGE 
ELIMINATORS 
Method of determination of chromium content in organic 
chromium compounds, 2:53882 
PETROLEUM PRODUCTS/HYDROGENATION 
Properties of Pd/zeolite catalyst for hydrogenation of aromatic 
hydrocarbons in the presence of sulfur, 2:53884 
PETROLEUM PRODUCTS/MATERIALS HANDLING 
= — trials promise simplified product shipment by rail, 
PETROLEUM PRODUCTS/MICROSTRUCTURE 
Production of coke with spherulitic structure from carboid-free 
feedstock, 2:53894 
PETROLEUM PRODUCTS/PRODUCTION 
Production of coke with spherulitic structure from carboid-free 
feedstock, 2:53894 
PETROLEUM PRODUCTS/STORAGE 
Link in the chain, 2:53928 
PETROLEUM PRODUCTS/TESTING 
Comparison of three colour scales used for determining the colour 
of pale petroleum products, 2:53904 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/CLASSIFICATION 
Classification of combined petroleum processing plants, 2:53877 
PETROLEUM REFINERIES/DESIGN 
Combination flow plan for processing distillate raffinates from 
— — Ukrainian crudes to produce lube oils and waxes, 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
Optimal design of rotational equipment for close fractionation of 
hydrocarbons, 2:53881 
PETROLEUM REFINERIES/MODIFICATIONS 
— of demand and adaptation techniques in refining, 
2:53890 


PETROLEUM REFINERIES/WATER TREATMENT 
Effluent treatment process (Patent), 2:53909 


Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
PHENOLS 
See also PHENOL 
PHENOLS/CHEMICAL REACTION YIELD 
Effect of free calcium oxide on the yield and properties of 
kukersite semicoking products, 2:53974 
PHENOLS/CHROMA’ RAPHY 
Organics in aqueous process streams of a coal conversion bench- 
scale unit using the hydrocarbonization process: HPLC and 
GC/MS analysis (8 refs), 2:53642 (CONF-770415-1) 
PHENOLS/GAS CHROMATOGRAPHY 
Organics in aqueous process streams of a coal conversion bench- 
scale unit using the hydrocarbonization process: HPLC and 
GC/MS ——— (8 refs), 2:53642 (CONF-770415- 1) 
PHENOLS/MASS SPECTROSCOPY 
Organics in aqueous process streams of a coal conversion bench- 
scale unit using the hydrocarbonization process: HPLC and 
semaines por (8 refs), 2:53642 (CONF-770415- 1) 
NYLMETHYLETHER 
See ANISOLE 
PHOSPHATE GLASS/INFRARED SPECTRA 
Mixed alkali glass spectra and structure. Technical report, 2:54893 
(AD-A-038664) 
PHOSPHATE GLASS/MOLECULAR STRUCTURE 
Mixed alkali glass spectra and structure. Technical report, 2:54893 
(AD-A-038664) 
PHOSPHATES/BIOCHEMICAL REACTION KINETICS 
Role of hypermodified bases in transfer RNA-solution properties 
of dinucleoside monophosphates, 2:55113 (LBL-6442) 
PHOSPHORUS FLUORIDES/PHOTOELECTRON 
SPECTROSCOPY 


Use of yttrium and sodium anodes in photoelectron spectroscopy, 
54883 


2 
PHOSPHORUS HYDRIDES/PHOTOLYSIS 
Study of photodissociation of PHs in the — uv by absorption 
troscopy flash photolysis (Effect of foreign gases), 2:54931 
5) 


See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES/METABOLISM 
Decarboxyiation of oxalacetate to pyruvate by purified avian liver 
phosphoenolpyruvate carboxykinase, 2:55114 
PHOTOCHEMISTRY /CHEMICAL REACTION KINETICS 
Mechanisms of photochemical reactions in urban air. Volume I. 


Chemistry wrk sg Final report 1 Dec 71-1 Dec 74, 2:54929 (PB- 
265592) 


Mechanisms of photochemical reactions in urban air. Volume Ii. 
a ies. Final report 1 Dec 71-1 Dec 74, 2:54930 (PB- 


PHOTODIODES/RADIATION HARDENING 
Optimized photodetectors in radiation environments (Theoretical 
treatment), a (SAND-77-0371C) 
IN SPECTROSCOPY. 


PHOTO) /ANODES 

= —— a sodium anodes in photoelectron spectroscopy, 
PHOTON TRANSPORT 

(For diffusion or transmission of ene Ten CODES in material media.) 
PHOTON TRANSPORT/CO) 

” hase Chasamae are 255324 (SAN 2:55324 SAND-77.0032 

onte lo SIS) CHARGE 

PHOTOSYNTHESIS/CHARGE Sian GA 

Mobile charge carriers in photosynthesis, 2:54933 
PHOTOVOLTAIC CO) ON/RESEARCH 

Status of the U.S. photovoltaic conversion program, 2:54109 
PHOTOVOLTAIC POWER PLANTS 

See also SOLAR CELL ARRAYS 

PHOTOVOLTAIC POWER PLANTS/DEMONSTRATION 

PROGRAMS 


Photovoltaic applications in the southwest for the National Park 
Service (10 to 100 kW), 2:54097 3 
PHOTOVOLTAIC POWER P /ECONOMICS 
Techno-economic aspects of a photovoltaic electric power system 
interfaced with electric power utilities, 2:54111 
PHYSICAL PROTECTION DEVICES/ALARM 
Alarm assessment, 2:54074 (SAND-77-0996C) 
System control and lay, 2:54075 (SAND-77-0996C) 
PICKERING-2 REA R/REACTOR CORES 
ee y of wire activation experiments in a Pickering Reactor, 
PICKERING-2 REACTOR/REACTOR KINETICS 
Simulation of wire activation experiments in a Pickering Reactor, 


See also REVERSE-FIELD PINCH 
THETA PINCH 
PINCH EFFECT/PLASMA MACHOSSTARSL EES 
Numerical model for resistive Ihydrody 


oo 





(FUE! 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERIN' 


G 
a* -, K* -, pp, and p- 
(Differential cross sections), 2:55269 


barp elastic scattering from 50 to 175 GeV/c 


Elastic scattering of 7~, K~, and p-bar from hydrogen at 8 and 16 
GeV/c (Differential cross sections), 2:55270 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
a” p interactions at 205 GeV/c: neutral partic of 
neutral icles; production of neutral les, 2: mm 
PION MINUS-PROTON INTERACTIO Ne PARTICLE 
PRODUCTION 
High-statistics study of the reactions 7~ p yields K~ K* n and w* n 
yields K~ K* p at 6 GeV/c, 2:55272 
Status of the Re; le model for KN sca 2:55289 
PION PLUS- IN INTERACTIONS/P. CLE 
PRODUCTION 
High-statistics study of the reactions 7 p yields K~ K*nand w*n 
yields K~ K* p at 6 GeV/c, 2:55272 
PION PLUS-PR' IN INTERACTIONS/ELASTIC 
SCA ee payee 


a* -, K*-, pp, and p-barp elastic scattering from 50 to 175 GeV/c 
(Differenbal cross sections), 2:55269 

PIONS MINUS/ELECTROPRODUCTION 

Inclusive ovtatee electroproduction, 2:55268 
PIONS PLUS OPRODUCTION 

prea charged-pion electroproduction, 2:55268 

stan seameupmaes 54777 (ORNL-5270) 
and elopment, 2: 

ot /DESIGN 


Effects of nonuniform Sassi ow etry and we! on piping elbow 
design Serta} 2:54351 WARD SD. 5-4 
PIPELINE QUALITY 


See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/COMPUTER-AIDED DESIGN 
Determination of optimal = > a 


selection for main oil 

PIPELINES/CONSTRUCTION sip de 
Case for the bottom-tow method for laying offshore pipelines, 

2:53918 


Segamo will link Europe and Africa, 2:53971 


simultaneous route 





PIPELINES/EXPANSION JOINTS 


PIPELINES/EXPANSION JOINTS 
mo tt. So yt Sane for U-shaped bellows, 2:54965 


Approximative relation + hydraulic calculation of low-pressure 


PIPELINES/LEAK DET IETECTORS 


D 
leaks in and tanks, 2:53921 
CAL PROPERTIES 
issi construction failures appraised, 2:53946 
FLOW 


molecular petroleum components on the thickness 
of a boundary layer, 2:53914 
TIONS 
transmission s construction failures appraised, 2:53946 
PIPES/FABRICATION 
Development of a glass polymer composite sewer pipe from waste 
report No. 2, October-December 1976, 2:54854 


INL- 
iping and fitting dev t, 2:54777 (ORNL-5270) 
PIPES FRACTUME PRO} 


ey of references, data sources and ea54338 NL. for 
LMFBR primary piping system components, 2: - 
NUREG-50650) 


/RELIABILITY 

Compilation of references, data sources and analysis methods for 
LMFBR primary piping system components, 2:54338 (BNL- 
NUREG-50650) 

PLANKTON/BEHAVIOR 

Development of biological indices for identifying and y toon aaa 
impacts of pollutants on freshwater ecosystems. Anni 
oe report, June 1, 1976-June 1, 1977, 2:55101 (ORO-4939- 


) 
PLANKTON/PHOTOSYNTHESIS 
Examination of photosynthetic production, excretion of 
photosynthetic products, and heterotrophic utilization of 
dissolved organic compounds with reference to results from a 


sea, 2:55145 
PLANTS (INDU: 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 


See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
SOLID-STATE PLASMA 
PLASMA/ATOM COLLISIONS 
Controlled fusion atomic data center, 2:55255 
PLASMA/ELECTRIC CONDUCTIVITY 
oa sum rules for the relativistic two component plasma, 
Electrical conductivity tensor of a Coulomb plasma, 2:55412 
System for measuring the local electrical conductivity of plasma, 
ro ehy (ERDA-tr-295) 
MA/ELECTRO) 


ee ere eene ane vienniity ebe ene- 


component a microscopic approach, 2:55414 
PLASMA/IO TION 
Head-on collisions 


between radiation-driven fronts with self- 


bore te 2:55395 
PLASMA/KINETIC EQUATIONS 
Saleen pleman: auceaemnie apeuiea 8 te 
i 14 


2:55409 


a secamibe 1976 2:55458 (ORNL-5275) 


P*onduciity sum rules forthe relaivnic two component plasma, 
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PLASMA CONFINEMENT/IMPURITIES 
Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis (Review, uv, synchrotron, and radiation), 
2:54829 (CONF-750839-3) 
PLASMA CONFINEMENT/NUMERICAL SOLUTION 
Numerical studies of particle confinement in high beta equilibrium 
mirror plasmas, 2:55366 (IPP-6/147) 
PLASMA DIAGNOSTICS 
———— used at TFR Tokamak, 2:55375 (EUR-CEA-FC-877) 
PLAS DIAGNOSTICS/ALGORITHMS 
Method for analysis of experimental data on spherical irradiation 
of laser target, 2:55388 
PLASMA DIAGNOSTICS/ATOMIC BEAMS 
Local measurements of i gee ions in a hydrogen plasma by an 
atomic-beam method, 2:55381 
PLASMA DIAGNOSTICS/BREMSSTRAHLUNG 
cca, of electron energy spectrum in a plasma, 
PLASMA DIAGNOSTICS/CHARGE EXCHANGE 
ap pen cae by e exchange, laser scat 
y, and ion beam probing), 2:55379 (ORNL-5275) 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
System for measuring the local electrical conductivity of plasma, 
2:54717 (ERDA-tr-295) 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Measurements of Balmer H sub(a)-line emitted from tokamak 
plasmas in JFT-2a device, 2:55376 cane 
PLASMA DIAGNOSTICS/EMISSION SPECTROSCOPY 
ane investigations of the tho ultra-violet emission in 
region from JFT-2 tokamak discharge. 
Boab) = 9 kGauss and Isub(p) = 76 kAmp, 2:55378 (JAERI- 


PLASMA DIAGNOSTICS/INTERFEROMETERS 
Comparison in electron density distribution of tokamak plasma 
between ruby-laser scattering and milli-meter wave 
interferometric wena 4 2:55377 — 
PLASMA DIAGNOSTICS/INTERFEROMETR 
High-speed multiframe interferometry in a laser eam, 2:55389 
PLASMA DIAGNOSTICS/LASER RADIATIO 
Secahuntes ef Gatiinetinels disunaiesenhinestes 
resonator of a gas laser, 2:55385 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Microwave be oem of laser-produced plasma, 2:55384 
PLASMA DIAGNOSTICS/OPTICAL SY 
Estimate of the error of optical diagnostic methods for axially 
symmetric plasmas, 2:55386 
PLASMA DIAGNOSTICS/SENSITIVITY 
=e using high-resolution spectroscopic techniques, 


PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Comparison in electron density distribution of ae plasma 
between ruby-laser scattering and milli-meter wav 
interferometric measurements, 2:55377 GAERIM.6685) 
PLASMA DIAGNOSTICS/X-RAY SPECTRA 
High beta plasma section (Charge B:399 (ORNL 32 


ray, and ion beam probing) 233379 2:55379 (0) a 
— resolution of X-ray laser produced plasma 
by shadow technique, 2:55387 


PLASMA DRIFT/TRANSPORT THEORY 
Computation of Tokamak transport, 2: — 
Plasma Theory Division (EBT theory, 


- ASMA FO a TNS po, physics), 2:34 2:55404 (ORNL-5275) 


Electron dynamics in a plasma focus, 2:55392 (N-77-17853) 
PLASMA GUNS/PERFORMANCE 
2:55494 


PLASMA INSTABILITY 
See also EXPLOSIVE INSTABILITY 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Numerical studies of resistive instabilities, 2:55421 (IPP-6/147) 
PLASMA INSTABILITY/MATHEMATICAL MODELS 
Numerical studies of resistive instabilities, 2:55421 (IPP-6/147) 
PLASMA INSTABILITY/QUASILINEAR PROBLEMS 
Finite element approach to the quasi-linear evolution of the gentle 
bump instability in a 2-D plasma, 2: nd en 
PLASMA INSTABILITY/STABILIZATI 
Nonlinear stabilization of modulation instability, 2:55428 
PLASMA INSTABILITY/TURBULENCE 
Nonlinear saturation of the Buneman instability, 2:55435 
PLASMA MACROINSTABILITIES 
See also TRAPPED-PARTICLE INSTABILITY 
ae — disruptive-instability fine structure in a tokamak, 


Shell effects of vacuum vessel for the positional instability, 2:55427 
(JAERI-M-6693) 
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PLASMA MACROINSTABILITIES/FLUTE INSTABILITY 
Analogy between the formation of spiral arms of galaxies and 
density waves in a rotating laboratory plasma, 2:55231 
PLASMA MACROINSTABILITIES OLTZ 
INSTABILITY 
Analogy between the formation of spiral arms of galaxies and 
density waves in a rotating laboratory plasma, 2:55231 
enero) MACROINSTABILITIES IROMAGNETIC 
Non-linear behaviour of hydromagnetic instabilities, 2:55430 
7 MACROINSTABILITIES/INSTABILITY GROWTH 


Analytical and numerical study of MHD instabilities in rotating 
plasmas, 2:55426 (IPP-6/147) 
Finite-Larmor-radius stabilization of the m = 2 instability in the 
ISAR T1-B high-beta stellarator, 2:55433 
MHD instabilities of 2D diffuse high-beta equilibria as an initial- 
boundary-value problem, 2:55423 (IPP-6/147) 
PLASMA MACROINSTABILITIES/MATHEMATICAL 
MODELS 
Recent developments in the computational aspects of MHD 
stability, 2:55429 
PLASMA CROINSTABILITIES/TWO-DIMENSIONAL 
CALCULATIONS 
MHD instabilities of 2D diffuse high-beta equilibria as an initial- 
boundary-value problem, 2:55423 (IPP-6/147) 
hee MHD stability code with a finite hybrid 
expansion in both directions, 2:55420 (IPP-6/147) 
PLASMA PRODUCTION/ELECTRON BEAMS 
Electron beam pf and electron-beam target experimental 
results, 2:55500 (CONF-770611-8) 
Relativistic-electron-beam-induced fusion, 2:55505 
Transport of a relativistic electron beam to a thermonuclear 
target, 2:55506 (SAND-77-6011) 
PLASMA PRODUCTION/FISSION PRODUCTS 
Anis) of plasmas generated by fission fragments, 2:55418 (N-77- 
17851 
PLASMA SHEATH/CHARGED-PARTICLE TRANSPORT 
Behavior of plasma ions near the separatrix in a tokamak with a 
loidal divertor, 2:55403 (JAERI-M-6727) 
PLASMA SIMULATION/MATHEMATICAL MODELS 
Plasma Theory Division (EBT theory, MHD theory, kinetic 
uations, a, aanoning and TNS physics), 2:55404 (ORNL-5275) 
PLAS 


See a ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/BERNSTEIN MODE 
Collisional damping of Bernstein echoes, 2:55438 (IPP-6/147) 
PLASMA WAVES/BRILLOUIN EFFECT 
——_ Brillouin amplification in a homogeneous plasma slab, 
2: 
PLASMA WAVES/DAMPING 
Collisional damping of Bernstein echoes, 2:55438 (IPP-6/147) 
PLASMA WA ARTICLE MODELS 
Magnetostatic particle code and its application to studies of 
anomalous current —— of a plasma, 2:55439 (IPP-6/147) 
PLASMA WAVES/S. NSISTENT FIELD 
Magnetostatic particle nies ~ its —— to studies of 
anomalous current penetration of a =o ‘ 55439 (IPP-6/147) 
PLASMA WAVES/SPATIAL DISTRIBUTI 
Study on spatial distribution of plasma Secillation intensity in the 
induced electrodeless discharge, 2:55440 (K FTI-76-24) 
PLASMA WAVES/WAVE PROPAGATION 
Stationary waves in a bounded plasma, 2:55448 
PLASTIC SCINTILLATION DETECTORS/TECHNOLOGY 
ASSESSMENT 
Technology update = fast plastic scintillators for medical 
lications, 2:550 
PLASTIC SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
Technology 2 on fast plastic scintillators for medical 
5033 


lica 
PLASTICS 


See also LUCITE 
ORGANIC POLYMERS 
POLYSTYRENE 
TEFLON 
PLASTICS/GASIFICATION 
Pro; rt, May 1977, 2:54087 (COO-2982-15) 
LASTICS OLYSIS 
Pro report, May 1977, 2:54087 (COO-2982-15) 
PLATES 


(Thicker than SHEETS or FOILS.) 
PLATES/DEFORMATION 
Numerical bifurcation and secondary bifurcation: a case history 
(Circular and rectan lates), 2:55356 
Se MODELS 
le finite elements (Folded 
x 2:54 7D in) 


PLUTONIUM 241/NEUTRON REACTIONS 


PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CATALYTIC EFFECTS 
Method for converting UF; to UF, in a molten fluoride salt 
(Patent), 2:54012 
PLATINUM BASE ALLOYS/CATALYTIC EFFECTS 
Method for converting UF; to UF, in a molten fluoride salt 
(Patent), 2:54012 
PLATINUM COMPLEXES/INFRARED 
Infrared studies of one-dimensional conductors of the cation- 
deficient type: Mi.7s[Pt(CN)s]1.5H2O where M=K, Rb, or Cs, 
2:55262 
PLBR REACTOR/DESIGN 
Liquid Metal Fast Breeder Reactor: conceptual od p 
MWe. Volume I. Executive summary, 2:54 Crib. 27 vy 
Liquid Metal Fast Breeder Reactor: conceptual plant design, 1000 
MWe. Volume II. Plant description, 2:54347 (rID-27101/2) 
Liquid Metal Fast Breeder Reactor: conceptual plant design, 1000 
MWe. Spagey III. Plant/systems trade studies, 2:54348 (TID- 
27701/ 
PLBR REACTOR/REACTOR COMPONENTS 
Liquid Metal Fast Breeder Reactor: conceptual plant CesT, 
MWe. Volume IV. R and D requirements, 2: 34349 27701/ 


4) 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/NEUTRON SPECTRA 
Observation of electrodisintegration neutron production in the 
Princeton Large Tokamak, 2:55472 
PLUMES/DIFFUSION 
Power plant stack plumes in complex terrain: an appraisal of 
current research. Interim report Nov 75-Oct 76, 2:55074 (PB- 


266098) 

PLUMES/MATHEMATICAL MODELS 

Survey of laboratory modeling of plume dynamics. Final report, 
2:55066 (EPRI-EA-323) 

PLUTONIUM/THERMAL CONDUCTIVITY 

Effect of a delta- “phase stabilizer on the thermal diffusivity of 
plutonium (20°--600°C), 2:54811 

PLUTONIUM/THERMAL DIFFUSIVITY 

Effect of a delta- “phase stabilizer on the thermal diffusivity of 
plutonium (20°--600°C), 2:54811 

PLUTONIUM eager oie ayn 

Isotopic analysis of low-activity plutonium 
resolution alpha and photon spectroscopy wT heals) 2488 
(AD-A-038910) 

PLUTONIUM 239/CROSS SECTIONS 

Integral capture cross sections of steel, iron, and 7**Pu in GCFR 
lattices, 2:54408 
PLUTONIUM 239/DELAYED GAMMA RADIATION 
Multigroup time-dependent delayed gamma from fission 
and activation of uranium and a. = 54409 
PLUTONIUM taht wera SP’ : 
Isotopic analysis of low-activity p alae sam 
resolution alpha and photon spectroscopy tle wing high 
(AD-A-038910) 

PLUTONIUM 239/NEUTRON REACTIONS 

Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 

PLUTONIUM 239/NUCLEAR DATA COLLECTIONS 
Evaluation of the *°Pu neutron data for ENDF/B-V, 2:55320 

PLUTONIUM sgh “mens progr ro 
Isotopic analysis of low-activity plutonium sam: 

resolution alpha and photon spectroscopy wT esis) 28 
(AD-A-038910) 

PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Evaluation of the *®Pu neutron data for ENDF/B-V, 2:55320 
Fission cross sections of *°U and *°Pu averaged over **Cf 

neutron spectrum, 2:55322 

PLUTONIUM ome HA a OSCOPY 

Isotopic analysis of low-activity plutonium sam; 
resolution alpha and photon spectroscopy ( weTbeaia), ase 
(AD-A-038910) 

PLUTONIUM ce aye rma oe ‘OSCOPY 

Isotopic analysis of low-activity plutonium sam 
resolution alpha and photon spectroscopy wT hea), 2S 
(AD-A-038910) 

PLUTONIUM 240/NEUTRON REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. 

2. Fissile and fertile materials, 2:55319 (EURFNR- -1436) 

Sel ad cong wer ween 
Isotopic ysis oO} ip mete plutonium sam; 

resolution alpha and photon spectroscopy rhea) ase 
(AD-A-038910) 
UTONIUM 241/NEUTRON REACTIONS 
Evaluations for the German nuclear data library KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (EURFNR-1436) 





PLUTONIUM ALLOYS/THERMAL CONDUCTIVITY 


PLUTONIUM ALLOYS/THERMAL CONDUCTIVITY 
Effect of a a stabilizer on the thermal diffusivity of 
lutonium (20°--600°C), 2:54811 
PL INIUM ALLOYS/THERMAL DIFFUSIVITY 
ees oe ee avy of 
lutonium (20°--600°C), 2:54811 
INIUM TTES/NUCLEAR MATERIALS 
MANAGEMENT 


Dynamic models, estimation and detection co’ 
_ i aw storage tanks, 2:54076 


on of nto utilization strategies on the transition 
a LWR economy to a breeder economy, 2:54286 (BNWL- 


ts for 
CRL-79216) 


-6017) 
P-N JUNCTIONS/PHOTOVOLTAIC EFFECT 
Photovoltaic solar energy conversion, 2:54108 
POINT ne REA IR/REACTOR OPERATION 
Annual + bee January-December 1976, 2:54423 
(DOCKET-50266-599) 
POINT BEACH-2 REACTOR/REACTOR OPERATION 
ADOC ° —,- | me es) -December 1976, 2:54423 
POLAND/COAL MINES 
Methanometric protection in methane areas (5 refs), 2:53827 
POLAND/COAL MINING 
Annual report 1975 of the Main Mining Research Institute in 
Katovice, 2:53777 
= ed and protection of the natural environment, 
75371 
Profile of basic engineering specializations for modern mining and 
on post- — of the engineering staff, 2:53759 


(Ratio of an induced electric dipole moment to a surrounding 
electrostatic field.) 
POLARIZABILITY/MATHEMATICAL MODELS 
Theory of pure rotational Raman transitions in the vibronic 
‘ound state of a tetrahedral molecule, 2:54924 
POLIO VIRUS/TEMPERATURE EFFECTS 
Heat inactivation of poliovirus in wastewater sludge, 2:55140 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
INERTIAL SEPARATORS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Fuel tor (Patent), 2:54766 
POLLUTION CONTROL EQUIPMENT/SPECIFICATIONS 
Reducing air cleanup system costs, 2:54052 (CONF-760822-P2) 
POLYATOMIC MOLECULES/SCHROEDINGER EQUATION 
Wave equation of a nonlinear triatomic molecule and the adiabatic 
correction to the Born-Oppenheimer approximation, 2:55259 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
CARCINOGENESIS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
POLYCYCLIC AROMATIC HYDROCARBONS/GAS 
CHROMATOGRAPHY 
Coal ——— program. Quarterly progress report for the 
period ending March 31, 1977, 2: 33605 (ORNL-5282) 
POLYCYCLIC AROMATIC HYDROCARBONS/GENETIC 


Pulmonary —_ hydrocarbon hydroxylase activity in inbred strains 
of mice, 2:55197 


POLYCYCLIC AROMATIC HYDROCARBONS/MASS 
SPECTRA 


Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
MUTAGENESIS 
Coal technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
POLYCYCLIC AROMATIC.HYDROCARBONS/SEPARATION 
PROCESSES 
Coal technology program. Quarterly progress report for the 
riod ending March 31, 1977, 2: 33605 (ORNL-5282) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
THERMODYNAMIC PROPERTIES 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Annual 
rt, November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 


1 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ULTRAVIOLET SPECTRA 
Coal paper 4 program. Quarterly progress report for 
vee ending March 31, 1977, 2: 33605 (ORNL-5282) 


FLOODING 
See MICROEMULSION FLOODING 
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POLYMERIZATION/MATHEMATICAL MODELS 
Population balance approach to modelling of continuous emulsion 
lymerization, 2:54913 
POL 
See also ORGANIC POLYMERS 
PLASTICS 


POLYMERS/CHEMICAL PREPARATION 
Process for the tion of aminated polymers useful as 
additives for and lubricants cc 2:54926 
POLYNUCLEAR HYDROCARBON: 
See CONDENSED AROMATICS 
a meade 1 Aecann al mn 
Dosimetry in tissue-equiv t toms exposed ‘By 
electrons: from cavity theo ot Monte Carlo, 2: son 
POLYTETRAFLUO! 
See TEFLON 
POLYVINYLS 
See also POLYSTYRENE 
POLYVINYLS/: 
The effect of lanthanide shift ome on the er NMR eg 
of 938083) polymers. Final report Jun 74-Feb 76, 2:54914 ( 


NDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPULATION DYNAMICS 
Experimental —— enetics of meiotic drive systems. I. 
udo-Y c’ drive as a means of eliminating oP 
ulations of — hila yo (X radiation), 2:55164 
oo villary MATERIALS/SATURATI 
, oy ae correlations for uniformly wetted porous 
Perilla ° age ceptors esa 
one Esseas” correlations for uniformly wetted porous 


PORTSMOUTH GASEOUS DIFFUSION PLANT/CONTROL 


Challenge to ones a a related to productivity and 

measurin, 
PORTSMO 
DEMAND 


54016 
GASEOUS DIFFUSION PLANT/POWER 


—— to those in instrumentation related to productivity and 
power usage, 2:54016 
POSITIVE IONS 


See CATIONS 
POSITRON CAMERAS/DESIGN 
—— a cameras for emission-computed tomography, 
POSITRON CAMERAS/EFFICIENCY 
ew optimization analysis for dynamic function studies with 
3-D transaxial positron cameras, 2:55031 
POTASSIUM/GAMMA SPECTROSCOPY 
Comparison of some analytical techniques for determinin, 
uranium, thorium, and "PROPERTIES rocks, 2: 
POTASSIUM/PHYSICAL PROP’ siecle 
Coal tec aw program. Quarterly progress report for 
a March 31, 1977, 2: 33605 (ORNL-5282) 
PO pen ODYNAMIC PROPERTIES, 
Coal technology program. Quarte: rogress report 
period ending March 31, 1977, 2: 33608 (ORNL-5282), 
POTASSIUM CARBONATES/CORROSIVE EFFECTS 
Direct sampling and characterization of gaseous species 
ible for fireside corrosion in fossil fuel-fired systems. 
Third quarterly pro report, October 1-December 31, 1976, 
2:53812 (FE-2288-1 
'ASSIUM COMPOUNDS/INFRARED SPECTRA 
Infrared studies of one-dimensional conductors of the cation- 
—— type: Mi.7s[Pt(CN).]1.5SH2O where M=K, Rb, or Cs, 
POTASSIUM FLUORIDES/ANTIFERROMAGNETISM 
Critical behavior of — and site-random two-dimensional 


antife 
POTASSIUM UGRIDES/ MAGNETIC SUSCEPTIBILITY 
— behavior of pure and site-random two-dimensional 


754866 
POTASSIUM UORIDES/NEUTRON DIFFRACTION 
Critical behavior of = and site-random two-dimensional 


romp 54866 
POTASSIUM IONS/BIOLOGICAL EFFECTS 
‘Cleavage’ and cortical granule breakdown in Rana pi 


ae induced by direct atereiioetion ripen "2:5: 55122 
SCATTERING/WAVE PACKETS 


scattering in potential theory, 2:55307 
POTENTIOMETRY v4 


Equivalence-point-determinations for gs a 
titrations with ion-selective electrodes, 2: 





NOV. 30, 1977 


POUR POINT/MCDIFICATIONS 
Lowering the solid point of residual fuels by use of copolymer of 
ethylene and vinyl acetate as additive, 2:53901 
POWER DEMAND/FORECASTING 
Imps _ of California natural = shortages on electricity demand. 
set somes aon :54697 (NP- Sy 
POWER ND/MEASURING INSTRUMENTS 
= to those in instrumentation related to productivity and 
wer e, 2:54016 
POWER Di JUTION/HETEROGENEOUS EFFECTS 
Sensitivity of the power distribution in large heterogeneous 
LMFBR designs, 2:54396 
POWER GENERATION/ENVIRONMENTAL IMPACTS 
Report on significant interrelationships between electric power 
—— and natural and developed resources in the 
mnecticut River Basin, 2:54656 
Values in the electric 8 phy industry (Book), 2:54700 
POWER GENERATION/FUEL CONSUMPTION 
FPC releases preliminary 1976 power production, capacity, fuel 
consumption data, 2:54701 
POWER GENERATION/NET ENERGY 
Effects of redefining the system boundary on the net energy of 
electricity-generating systems, 2:54703 (COO-2865-5) 
POWER GE TION/SOCIAL IMPACT 
Values in the electric power industry (Book), 2:54700 
POWER GENERATION/SOCIO-ECONOMIC FACTORS 
Report on significant interrelationships between electric power 
generation and natural and developed resources in the 
Connecticut River Basin, 2:54656 
POWER GENERATION/STATISTICS 
FPC releases preliminary 1976 power production, capacity, fuel 
consumption data, 2:54701 
POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COST BENEFIT ANALYSIS 
Economic analysis of ee powe gael projects, 2:54702 
POWER PLANTS/DECISIO 
Economic analysis of electric power a 2:54702 
POWER PLANTS/SITE SELECTION 
Search for future electric generating sites, 2:54241 
POWER REACTORS 
See also ATLANTIC-] REACTOR 
BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
ESCOM REACTOR 
HUMBOLDT BAY REACTOR 
JATR REACTOR 
JOYO REACTOR 
KOEBERG-I REACTOR 
MAGNOX TYPE REACTORS 
MONJU REACTOR 
MONTICELLO REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
OI-1 REACTOR 
OI-2 REACTOR 
PICKERING-2 REACTOR 
PLBR REACTOR 
POINT BEACH-] REACTOR 
POINT BEACH-2 REACTOR 
PROCESS HEAT REACTORS 
SAN ONOFRE-1] REACTOR 
SNR-2 REACTOR 
SRE REACTOR 
TSURUGA REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WWER TYPE REACTORS 
POWER REACTORS/DEMONSTRATION PROGRAMS 


Lessons from early experience in reactor development, 2:54269 (P- 


5715) 
POWER REACTORS/MATHEMATICAL MODELS 
Power reactor empirical modeling using time series analysis, 
2:54472 
POWER REACTORS/MELTDOWN 
Empirical models for the thermal decomposition of concrete, 
2:54612 
Large-scale melt/concrete interactions tests, 2:54613 
oul mse of concrete to high heat fluxes, 2:54611 
REACTORS/REACTOR COOLING SYSTEMS 
construction and use of valves for nuclear energy, 
2:54486 


POWER REACTORS/REACTOR KINETICS 
e — empirical modeling using time series analysis, 
POWER REACTORS/SHIELDING 
Multigroup data commonly available for fission and fusion reactor 
shielding, 2:54493 
POWER SUPPLIES/CONTROL SYSTEMS 
o area control system, 2:55504 (LA-UR-76- 


POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/SUPERCONDUCTING 
Electric conductor consisting of superconducting single- 
conductors (Patent), 2:54266 
Superconducting cable system. Summary report, November 1971- 
August 1975, 2:54264 (CONS/1420-1). 1420-1) 
WER TRANSMISSION LINES 


See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/ELECTRICAL FAULTS 
Evaluation of underground fault location techniques. Final report, 
2:54250 (EPRI-TD-153) 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
IMPACTS 
Topical briefs: fish and wildlife resources and electric power 
generation, No. 2. transmission line rights-of-way management. 
Final report, 2:54237 (PB-266167) 
POWER TRANSMISSION LINES/FAILURES 
Process for determining feults in a section of line of an electrical 
supply network to be monitored (Patent), 2:54267 
POWER TRANSMISSION LINES/MANAGEMENT 
Topical briefs: fish and wildlife resources and electric power 
generation, No. 2. transmission line rights-of-way management. 
Final report, 2:54237 (PB-266167) 
POWER TRANSMISSION LINES/SUPERCONDUCTING 
CABLES 
Counter-flow cooling of a transmission line by supercritical 
helium, 2:54268 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
PRESSURE GAGES/CALIBRATION 
EPMT: a portable transfer standard for telemetry system pressure- 
transducer calibration, 2:55050 (UCRL-78737) 
PRESSURE GAGES/QUALITY CONTROL 
Stress analysis and material certification for mechanically critical 
pressure transducers, 2:55051 (UCRL-79226) 
PRESSURE GAGES/STRESS ANALYSIS 
Stress analysis and material certification for mechanically critical 
pressure transducers, 2:55051 (UCRL-79226) 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Program to develop acoustic emission: flaw relationship for 
inservice monitoring of nuclear pressure 78 (NUREGO = 
No. 1, July 1, 1976-February 1, 1977, 2:54478 -0250-1) 
PRESSURE VESSELS/WELDED JOINTS 
Assessment of toughness and cracking in the heat-affected zone of 
light water reactor components, 2:54806 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
REVENTIVE MEDICINE 
Efficacy of prophylactic irradiation in altering renal allograft 
survival, 2:55158 
PRIMARY COOLANT CIRCUITS/CARBON MONOXIDE 
Oxidation of carbon monoxide in nuclear reactor coolants (AGR 
and Magnox), 2:54330 
PRIMARY COOLANT CIRCUITS/FISSION PRODUCTS 
Iodine spiking phenomenon in pressurized water reactor coolants, 
2:54316 


PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Simplified model of inert gas bubble dynamics in liquid metals 
(LMFBR), 2:54363 
PRIMARY COOLANT CIRCUITS/NUCLEATE BOILING 
Void fraction and incipient point of boiling during the subcooled 
nucleate flow boiling of water (PWR and BWR), 2:54307 
PRIMARY COOLANT CIRCUITS/PIPES 
Compilation of references, data sources and analysis methods for 
LMFBR primary piping system components, 2:54338 (BNL- 
NUREG-50650 
PRIMARY COOLANT CIRCUITS/RUPTURES 
Relative — probabilities at various locations in reactor 
coolant piping (PWR), 2:54618 
PRIMARY 3 OLANT CIRCUITS/SAFETY ENGINEERING 
a of fusing sodium in a freeze zone (Patent; LMFBR), 
2:54354 


PRIMARY COOLANT CIRCUITS/VOID FRACTIO! CTION te 
Void fraction and incipient point of boiling subcoo 
nucleate flow boiling of water (PWR and DWE 2: 2:54307 
PRINCETON LARGE TORUS , 

See PLT DEVICES 





PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 


PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 
Romaine) router for multilayer PC boards, 2:55014 (UCRL- 
789. ev.1)) 


Method and for measuring vapor flow in isotope 
tion (Patent), 2:54026 


HEAT MEACTORA/COAL GASIFICATION 
Materials for steam of coal with HTR heat, 2:53630 


steam gasification 
PROCESS HEAT REACTORS/REACTOR COOLING 
SYSTEMS 


High temperature materials requirements in reforming of gaseous 
hydrocarbons with HTR heat, 2:54441 
PROGRAMMING LANGUAGES 
PICTURE: a picture-dra’ 
report editor, 2:55538 233888 UCL 
PROPANE/ELECTRON 
Motion of thermal ema in -- & een 230 354922 
PROPANE/PHOTOELECTRON SPECTR 
Study of satellite structure found in the photoelectron spectra of 
gaseous alkenes, 2:54925 
PROPENE 
See PROPYLENE 
PHYLAXIS 


See PREVENTIVE MEDICINE 
PROPORTIONAL COUNTERS 
Selective single atom detection in a 10’® atom background, 2:55241 
(CONF-770713-1) 
OPYLENE/PHOTOELECTRON SPECTROSCOPY 
Study of satellite structure found in the photoelectron spectra of 
gaseous alkenes, 2:54925 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
OTEINS 


elo 3138) for the TRIX/RED 


PROTEINS/BIOSYNTHESIS 
Divalent cation ionophore A23187: a potent protein synthesis 
inhibitor, 2:55150 
PROTON DETECTION/SHOWER COUNTERS 
Uranium liquid-argon calorimeters: a calculational investigation, 
2:55038 (ORNL/TM-5769) 
PROTON RECOIL DETECTORS/SHIELDING 
Effects of lead shields on neutron 2:55332 
ONS/ELASTIC 


*., K*-, pp, and p-barp elastic scattering from 50 to 175 GeV/c 
(Differential cross sections), 2:55269 
Elastic scattering of 7~, K~, and p-bar — pyteagee at 8 and 16 
GeV/c (Differential cross sections), 2:5 
PROTON-PROTON INTERACTION R ELASTIC SCATTERING 
m* -, K* -, pp, and p-barp elastic scattering from 50 to 175 GeV/c 
ifferential cross sections), 2:55269 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Proton-proton intersecting storage accelerator facility 
ISABELLE at the Brookhaven National Laboratory, 2:55028 
PROTONS/ELECTROPRODUCTION 
uction of forward protons up to Q? = 9.5 GeV2, 
2:55266 
PROTONS/MOBILITY 
Proton Sy relaxation and mobility in hydrous melts, 2:54910 
PROTONS/NUCLEAR MAGNETIC RESONANCE 
et nuclei near rare-earth ions in yttrium ethy] sulfate, 
PROTOTYPE LARGE BREEDER REACTOR 
See — REACTOR 


See py AMOEBA 
PROTOZOA/BEHAVIOR 
Development of biological indices for identifying and evaluating 
impacts of pollutants on freshwater ecosystems. Annual 
om report, June 1, 1976-June 1, 1977, 2:55101 (ORO-4939- 


PSI RESONANCES/DECAY 
Consequences of the Okun-Zakharov-Pontecorvo model of CP 
nonconservation, 2:55296 = 511-233-77) 
ee 
on 2:55287 

“3695 RESC barn pas 23 as 
Decays inv scalar Higgs ranc ratio), 2:55286 

(UH 511.2347). = ‘ 


ws 
Administration of the Radiation Control for Health and Safety 
Act of 1968. Public Law 90-602 (1976 annual report), 2:54670 
(PB-265793) 
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PUBLIC LANDS/LEGAL ASPECTS 
Institute on — Development: oil, gas, coal, and other 


minerals, 2: 
PUBLIC LANDS/MINERAL RESOURCES 
Se oil, gas, coal, and other 
minerals, 2:54658 
PUBLIC UTILITIES/COST BENEFIT ANALYSIS 


Economic analysis of electric power pro: 2:54702 
PUBLIC UTILILMIES/DECISI ECISION MAKING” 
Economic analysis of electric power projects, 2:54702 
Values in the electric power industry (Book), 2:54700 
PUBLIC UTILITIES, GY DEMAND 
Survey of electric utility demand for western coal (1972-6 actual; 
1976-1985 catimated). 2:53819 (ANL/SPG-1) 
PUBLIC UTILITIES/GAS TURBINES 
status and current trends in turbines for utility 
pplications in E: 2:54705 (TID-27682 
PUBLIC UTILITIES/PHOTOVOLTAIC POWER PLANTS 
Techno-economic aspects of a photovoltaic electric power system 
interfaced with electric power utilities, 2:54111 
PUBLIC UTILITIES/REG TIONS 
But utility rate case intervention peng ts the city of 
urham, North Carolina. Final report, 2:54652 (PB-265895) 
ARS/NEUTRINOS 


aaeoee and vyieldsyv reactions in strong magnetic fields, 
2:55212 
PULSARS/STAR ACCRETION 
Role of the Alfven surface in forming x-ray pulses in accreting 


Velocities of pulsars, 2:55215 
PULSATOR TOR/IMPURITIES 
Wall analysis in Pulsator I, 2:55468 
PULSE G TORS/DESIGN 
Preliminary design of a 100 Hz, 350 kV short pulse generator, 
2:55490 (SA 77-0174) 
PULSE GENERATORS/PERFORMANCE TESTING 
Preliminary —_ of a 100 Hz, 350 kV short pulse generator, 
2:55490 (SA 77-0174) 
PULSED REACTORS 
See also ACPR REACTOR 
FBRF REACTOR 
IBR-2 REACTOR 
PBF REACTOR 
SPR-3 REACTOR 
Design concept of Japan Linac Booster, 2:54553 
Status of fast pulsed reactors in Japan, 2:54537 
Status of fast pulse reactors in the U.S.A., 2:54544 
PULSED REACTORS/NEUTRON FLUX 
Optimization study of peak thermal neutron flux in moderators of 
advanced itive pulse reactors, 2:54527 
PULSED REA RS/NEUTRON SOURCES 
ee neutron source for fast pulsed booster reactor, 
1 
PULSED REACTORS/PERFORMANCE 
Se characteristics of the CALIBAN fast pulse reactor, 
a 1 
PULSED REACTORS/PLANNING 
Pulsed reactors as thermal neutron sources, 2:54540 
PULSED REACTORS/REACTIVITY METERS 
Rapid response and wide range neutronic power measuring 
8 for fast pulsed reactors, 2:54549 
PULSED REACTORS/REACTOR ACCIDENTS 
Transien : ~ 4 _ fer in turbulent flow with time-dependent heat 
ut, 2: 
PULSED REACTORS/REACTOR CORES 
tual core design of a yo reactor, 2:54542 
PULSED REACTORS/REA R cs 
Fast pulsed reactor kinetics. Theory and experiment, 2:54534 
— neutron source for fast pulsed booster reactor, 
Reliability — of nuclear design methods for fast pulse 
reactors, 2:54529 
Simulation study on the dynamics and control of Japan Linac 
Booster, 2:54533 
PULSED ener ge arse Poy 
Safety wane YAYOI and J Linac Booster, 2:54536 
PULSED IRS/REACTOR ST. -UP 
Se re een ee eigen Lines 
Booster, 2:54533 
PULSED REACTORS/RESEARCH PROGRAMS 
Pulsed reactors as thermal neutron sources, 2:54540 
PULSED REACTORS/SPECIFICATIONS 
characteristics of the CALIBAN fast pulse reactor, 


2:54541 
Solution reactor SILENE, 2:54539 
PULSED CTORS/USES 


Utilization of fast pulse reactors in nuclear and radiolysis, 2:54548 
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se tna POWER PLANTS/ENVIRONMENTAL 


Report on significant interrelationships between electric power 
eneration and natural and developed resources in the 
mere River Basin, 2:54656 
PUMPING/MATHEMATICAL MODELS 
Rational operation of —— engine equipment and of the 
storage Capacities of the head pumping station, 2:53916 


See also SOLAR WATER PUMPS 
PUMPS/EFFICIENCY 
ee on pumping unit sizing as recommended by API-RP-11L, 
PUREX PROCESS/RADIOACTIVE WASTE PROCESSING 
i — to work: concentration of aqueous radioactive 


See also ATLANTIC-] REACTOR 
BEZNAU-I REACTOR 
BEZNAU-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
LOFT REACTOR 
MUTSU REACTOR 
OCONEE-I REACTOR 
OI-1 REACTOR 
OI-2 REACTOR 
POINT BEACH-1 REACTOR 
POINT BEACH-2 REACTOR 
SAN ONOFRE-1 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WWER TYPE REACTORS 
PWR TYPE REACTORS/AIR CLEANING SYSTEMS 
Operating experience with the testing of iodine adsorbers on the 
air clean up systems of the Belgian PWR power plants, 2:54299 
(CONF-760822-P1) 
Standardization of air cleanup systems for nuclear powerplants, 
2:54300 (CONF. 160822, PD 
PWR TYPE REACTORS/BLOWDOWN 
PARCH: a FORTRAN-IV digital program to evaluate pool 
boiling, axial rod and pace e.-y heatup, 2:54571 (CENPD- 
tt Supp pl.2)) 
REACTORS/ECCS 
ECC penetration studies investigating alternative injection 
configurations, 2:54622 
Efficiency of combined cold- and hot-leg injection, 2:54623 
Evaluation of ECCS for PWRs, 2:54625 
Investigation of alternative ECC injection concepts in the 
semiscale MOD-1 system, 2:54620 
a UHI tests in JAERI (PWR; upper head injection), 
2:54621 
Safety evaluation guide on the emergency core cooling systems of 
light water power reactors, 2:54596 
ee Upper Head Injection system and typical results, 
54624 


PWR TYPE REACTORS/ELECTRIC CABLES 
Qualifications of class 1E cables for nuclear power generating 
stations, 2:54289 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
CASMO: a fast —— theory assembly depletion code for 
LWR analysis, 2:54297 
PWR TYPE REACTORS/FUEL CYCLE 
ENDF/B-V eigenvalue calculations for UO, and mixed-oxide 
critical lattice experiments, 2:54473 
Implications of plutonium utilization strategies on the transition 
rom a LWR economy to a breeder economy, 2:54286 (BNWL- 
SA-6017) 
PWR TYPE REACTORS/FUEL ELEMENTS 
Gap conductance in reactor fuel elements, 2:54296 
Release of fission products by a rod with a manufacturing defect 
(BREAK). The BOUFFON 08 J 4 experiment, 2:54301 
(ORNL-tr-4375) 
PWR TYPE REACTORS/FUEL PINS 
Hybrid simulation of a nuclear fuel and electric heater pin, 2:54306 
PWR TYPE REACTORS/FUEL RODS 
GAPCON-3: a computer code to analyze the path-dependent 
thermal and mechanical performance of nuclear fuel rods, 
2:54285 (BNWL-SA-5962) 
——— thermal analysis of PWRs by a simplified method, 
2:54315 
PWR TYPE REACTORS/HEAT EXCHANGERS 
Thin wall welded titanium tubes for turbine condenser and heat 
exc! rer, 2:54304 
PWR TYPE REACTORS/LOSS OF COOLANT 
Condensing heat transfer following a LOCA, 2:54628 
Core thermal model: COBRA-IV development and applications, 
2:54570 (BNWL-2212) 


PYRITE/CHEMICAL ANALYSIS 


Hydro-elastic calculations of the dynamic of a reactor to 
a sudden loss of coolant, 2:54584 (LA-UR-77-1135) 
Light-water-reactor safety research Quarterly 
report, October-December 1976, 2:54568 (ANL-77-10) 
Numerical study of downcomer flow dynamics. Status report, 
Jal Ducato’ 1976, 2:54583 (LA- NUREG-6797-SR) 
Progress of studies on the loss of coolant accident in LWPR in 
Japan. Centering around ROSA project, 2:54602 
Steam-water mixing and system hydrodynamics program. Task 4. 
Quarterly progress report, January 1, 1977-March 31, 1977, 
2:54569 (BMI-NUREG-1972) 
PWR TYPE REACTORS/MELTDOWN 
Impulse-initiated gas release: a possible trigger for vapor 
explosions, 2:54610 
be interaction of molten LWR core materials with water, 
PWR TYPE REACTORS/PERFORMANCE 
Development of light ee ee reactor in Japan, 2:54290 
PWR TYPE REACTORS 
Development of light water ee reactor in a 2:54290 
TYPE REACTORS/PL 
Implications of plutonium utilization on ee transition 
from a LWR economy to a breeder economy, 2:54286 (BNWL- 


SA-6017) 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
a phenomenon in pressurized water reactor coolants, 
2:5431 
Relative rupture probabilities at various locations in reactor 
coolant piping, 2:54618 
Void fraction and incipient point of boiling during the subcooled 
nucleate flow boiling of water, 2:54307 
PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Evaluation of tritium recycle and buildup in a pressurized water 
reactor, 2:54516 
PWR TYPE REACTORS/REACTOR COMPONENTS 
as techniques in assessment of nuclear reactor safety, 
2:54302 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
370/CSMP dynamics simulation of PWR power plant, 2:54509 
Performance improvement of the B and W integrated control 
system, 2:54510 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Control of °*Co dissolution during refueling shutdowns of PWRs 
using hydrogen xide addition, 2:54314 
PWR TYPE REA RS/REACTOR CORES 
LOFT core flow study, 2:54524 (TID-27667) 
Suppression of power output peak. 3-3, 2:54288 
PWR TYPE REACTORS/REACTOR INTERNALS 
Response of fluid-elastically coupled coaxial cylindrical shells to 
external flow, 2:54309 
PWR TYPE REACTORS/REACTOR KINETICS 
Analysis of BNL 1% **°U exponential experiments with ENDF/ 
B-IV data, 2:54461 
Analysis of operating reactor data with ENDF/B-IV cross 
sections, 2:54462 
Extended inverse kinetics for monitoring reactor feedback 
parameters, 2:54318 
Sensitivity of light-water reactor parameters to uncertainties in 
thermal nuclear data, 2:54471 
Sensitivity analysis of TRX-2 lattice parameters with emphasis on 
epithermal 7**U capture, 2:54474 
Suppression of power output mt * 2:54288 
PWR TYPE REACTORS, R MAINTEN 
Maintenance outrage aamguenaaes at Commonwealth Edison, 
2:54292 
PWR TYPE REACTORS/SELF-POWERED NEUTRON 
DETECTORS 
Temperature sensitivity of cobalt self-powered neutron detectors 
under PWR conditions, 2:54317 
PWR TYPE REACTORS/STEAM CONDENSERS 
Thin wall welded titanium tubes for turbine condenser and heat 
exchanger, 2:54304 
PWR TYPE REACTORS/STEAM GENERATORS 
_ simulation for nuclear once-through steam generators, 
2:54303 


Inelastic analysis of a length and depth cracked tubes, 2:54298 
(BNL-NUREG-22652) 

Operating experience of Babcock and Wilcox nuclear steam 
supply system, 2:54313 

= - operations with. Westinghouse steam generators, 


PYRIDINE/ELECTRONEGATIVITY 
Acid -base properties of molecules in excited electronic states 


utilizing ion cyclotron resonance spectroscopy, 2:54907 
CHEMICAL sear me 


Ino Illinois agglomerating coals (19 refs), 


hemistry of 
2: norenees (CO CONF-7505139-) 





PYRITE/DISTRIBUTION 


Significance of Of colloidal pyri ite distribution fe sulfur 
or improving 
determinations in coal tar refs), 2:53679 (IS-ICP-39) 
PYRROLES/CHEMICAL REACTIONS 
it of high stability fuel. Final report 1 Jan-30 Nov 76, 
2:53922 (AD-A. 
PYRUVIC ACID/METABOLISM 
Decarboxylation of oxalacetate to pyruvate by purified avian liver 
phosphoenolpyruvate carboxykinase, 2:55114 


Q 


QUALITY 
NRC lincensee-contractor vendor inspection program, 2:54281 
QUALITY ASSURANCE/PLANNING 
Quality assurance for operating nuclear power plants, 2:54279 
= — in the procurement of safety-related material, 


TUV ae assurance program for the German nuclear industry, 
2:54280 


QUANTITATIVE CHEMICAL ANALYSIS/SENSITIVITY 
ive si le 3) detection in a 10'* atom background, 2:55241 
13-1 
FIELD THEORY/SEMICLASSICAL 
te yma ION 


of classical field theory, 2:55306 
QUANTUM MECHANICS iCS/COMMUTATION RELATIONS 


Possible experimental test of local commutativity, 2:55351 
QUANTUM MECHANICS/SUDDEN APPROXIMATION 
Decay and excitation of a quantum system following two 

successive sudden changes in the Hamiltonian, 2:55253 
QUARK MODEL/CP INVARIANCE 
Gauge theories of microweak CP violation, 2:55280 
— MODEL/MASS SPECTRA 
son spectrum in the quark model with a phenomenological 
Sank 2:55288 
QUARK MODEL/NEUTRAL-CURRENT INTERACTIONS 
v- and v-bar-induced neutral-current processes and SU(2)xU(1) 
¢ models of quarks, 2:55277 
QUARK } MODEL/O MASS FORMULA 
Three simple classes of mixing models, 2:55292 
QUARK MODEL/SU-6 GRO’ 
SU(6) classification for “in” and “out” states, 2:55293 
QUARKS/MASS DIFFERENCE 
Hadron 
QUARKS, 
Orientation of the weak interaction with respect to the strong 
interaction, 2:55282 
QUARKS/WEINBERG LEPTON MODEL 


“Teton condition for the Weinberg angle and possible new 
tons and wel gers x U(1) gauge model, eigenvalues, 


5294 (UH-511- 235-77) 
5 CHEMICAL hemistry of Ulinois 
hemistry o agglomerating coals (19 refs’ 

2: (co CONF-7505139-) oe ’ c » 

QUARTZ/PHYSICAL RADIATION EFFECTS 
Radia Spee) eee nines chan es in the width and 
spectral lines of a-quartz (Fast neutron 
irradiation), 2:54870 


Vata ae 


Chemistry of uefaction. Quarterly rt, Jan -March 
1977, 2: Ses c (FE- 11-5) — po 
JUINONE 


See BENZOQUINONES 


and quark mass differences, 2:55274 
SPECTRA 


R-A REACTOR/FUEL MANAGEMENT 
yvement of fuel use in the reactor RA, 2:54526 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION PROTECTION/INDEXES 
pp apie (a 
merge uted title, and author. Vol. 11, No. 1-Vol. 17, 
No. 6, 2:54589 (ORNL/NUREG/NSIC-133) 
RADIATION PROTECTION/INFORMATION CENTERS 
: available at the Nuclear Safety Information Center, 


ERA Vol. 2, No. 22 


RADIATION PROTECTION/LAW: 
pers ae om ae se for Health and Safety 
Act of 1968. Public Law 90-602 (1976 annual report), 2:54670 
(PB-265793) 
RADIATION PROTECTION/STANDARDS 
Environmental radiation protection standards for normal 
operations of = in the uranium fuel cycle, 2:54431 
EPA standards, 2:544 
— for EPA's ee uranium fuel cycle standards, 


RADIATION SAFETY 
See RADIATION PROTECTION 
RADIOACTIVE AEROSOLS/CONTAINMENT 
ere ees in ose) accidents: results of TUNA 
et rn with PARDISEKO 
code, 2: sabe, 2:54576 ya INF-760822-P2 
RADIOACTIVE AER OSOLS/ REMOVAL 
Removal of radioactive aerosols from the post accident 
atmosphere of an LWR-containment, 2:54572 (CONF-760822- 


P2) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS/RADIATION MONITORING 
Tracking the debris cloud from a Chinese nuclear test, 2:55093 
(UCRL-52000-77-4) 
RADIOACTIVE CLOUDS/TRAJECTORIES 
Tracking the debris cloud from a Chinese nuclear test, 2:55093 
(UCRL-52000-77-4) 
RADIOACTIVE MATERIALS/INSURANCE 
Ministerial Decree of 16 February 1976 relating to approval of the 
model certificate of financial security for the transport of 
radioactive materials, 2:54077 
RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 
Ministerial Decree of 16 February 1976 relating to approval of the 
model certificate of financial security for the transport of 
radioactive materials, 2:54077 
RADIOACTIVE WASTE DISPOSAL 
ae the survey on radioactive wastes in RI utilization, 
2: 
RADIOACTIVE WASTE DISPOSAL/EVALUATION 
Radioactive waste, 2:54066 
a WASTE DISPOSAL/UNDERGROUND 
D 
Soviet answer to nuclear waste, 2:54067 
RADIOACTIVE WASTE PROCESSING 
— the survey on radioactive wastes in RI utilization, 


RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Incinerator for power reactor low-level radioactive waste, 2:54034 
(CONF-760822-P1) 

Molten salt combustion of radioactive wastes, 2:54033 (CONF- 
760822-P1) 
Particulate collection in a co level radioactive waste incinerator, 
2:54036 (CONF-760822-P 
RADIOACTIVE WASTE PROCESSING/COMPACTING 
“oe of contaminated filter wastes, 2:54032 (CONF- 
-P1 
RADIOACTIVE WASTE PROCESSING/EVAPORATORS 
Some experience on construction and test operation of the very 
low level radioactive liquid waste evaporator, 2:54063 
RADIOACTIVE WASTE PROCESSING/FILTERS 
Filter system for processing the radioactive wastes after 
administration of radio-iodine for metabolic purposes. First 


clinical 2:54 
RADIOACTIVE WASTE Aon > ,ilecmamaaaaaaay 
Tank depletion flow instruments, 2:54059 
RADIOA WASTE PROCESSING/FLUIDIZED-BED 
COMBUSTION 
i bed incinerator development, 2:54035 (CONF-760822- 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
eens tees Bae peerage eae. 


RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
sn ag to work: concentration of aqueous radioactive 
“ae 2: 1 


Solid forms for Savannah River Plant radioactive wastes, 2:54060 
Melb aiadeenctetane ant ter egneer pore 
tration on gloveboxes used for aqueous processing of 
plutonium, 2:54048 (CONF-760822-P2) 
RADIOCARBON DATING 
See CARBON 14 
IOCHEMISTR 


RAD) 
Mm Se emrennn westeas ond calictyein, 2000S 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
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RADIOISOTOPES/PRECIPITATION SCAVENGING 
Atmospheric tritium. Progress report, 1 April 1976-30 June 1977 
(Tritium and hydrocarbons in atmospheric samples from world 
sites), 2:55091 (ORO-3944-13) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Radiodiagnostic agents and techniques. Volume 2. 1974-April 
1977 (a yoy with abstracts). Report for 1974-Apr 77, 
2:55129 (NTIS/PS-77/0370) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
RADIOTHERAPY/EFFICIENCY 
Efficacy of prophylactic irradiation in altering renal allograft 
survival, 2:55158 
RADIOTHERAPY/SIDE EFFECTS 
Irradiation and thyroid carcinoma: legacy and controversy, 
2:55159 
RADIUM 224/BIOLOGICAL RADIATION EFFECTS 
Model for the induction of bone cancer by 7**Ra (In man), 2:55165 
(CONF-760992-17) 
RADIUM 226/MONITORING 
Sampling and data reporting considerations for airborne 
particulate radioactivity. Final report, 2:55092 (PB-265350) 
RAILWAYS/FINANCING 
Coal transportation by railroad: present and future (Burlington 
Northern), 2:53792 
RAMAN EFFECT/GREEN FUNCTION 
Theory of resonant Raman scattering in the strong vibronic 
coupling limit-a Green's function approach, 2:55260 
Theory of resonant Raman scattering. II. Overtones and hot 
bands, 2:55261 
RAMAN EFFECT/MATHEMATICAL MODELS 
Theory of pure rotational Raman transitions in the vibronic 
ground state of a tetrahedral molecule, 2:54924 
SPECTRA 


Use of laser Raman diagnostics in flow fields and combustion, 
2:54946 
RANGER DEPOSIT/ENVIRONMENTAL IMPACTS 
Newsletter on the Fox Report. Ranger uranium environmental 
inquiry. First report Australian Government Publishing Service, 
Canberra 1976, 2:54068 
RANGER DEPOSIT/EXPLOITATION 
Newsletter on the Fox Report. Ranger uranium environmental 
inquiry. First report Australian Government Publishing Service, 
Canberra 1976, 2:54068 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
XENON 
RARE GASES/ISOTOPE SEPARATION 
Measurements on rotating noble gas arcs, 2:54081 
REACTION PRODUCT TRANSPORT SYSTEMS/DESIGN 
Fast tape transport system for use with on-line separators, 2:54080 
CTIVITY METERS 


Rapid response and wide range neutronic power measuring 
systems for fast pulsed reactors, 2:54549 
REACTOR ACCIDENTS 
See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/FAULT TREE ANALYSIS 
Nuclear reactor safety (Overview of WASH-1400 (Rasmussen 
Report), Assessment of Accident Risks in U.S. Commercial 
Nuclear Power Plants), 2:54600 
REACTOR ACCIDENTS/HAZARDS 
Risk analysis application to FFTF: second cycle, 2:54581 (GEFR- 
00029 


REACTOR ACCIDENTS/HEAT TRANSFER 
Transient heat transfer in turbulent flow with time-dependent heat 
input, 2:54595 
REACTOR ACCIDENTS/PROBABILITY 
Safety design criteria and operating experience, 2:54598 
REACTOR ACCIDENTS/REACTIVITY INSERTIONS 
Evaluation of full-core steam flooding worth in simulated GCFR 
configurations, 2:54631 
oo 4 accidental steam entry on GCFR physics parameters, 


REACTOR CELLS/HEAT TRANSFER 
Heat and mass transfer behind a heated reactor cell liner 
(LMFBR), 2:54614 


REACTOR CORE DISRUPTION/TWO-PHASE FLOW 


REACTOR CELLS/MASS TRANSFER 
Heat and mass transfer behind a heated reactor cell liner 
(LMFBR), 2:54614 
CTOR COMPO) 


See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CREEP 
Cr eT of shells, 2:54345 AL VIBRATIONS 
ect oO ping on the response of a non-linear 
multiple sine wave excitation, 2:54477 ‘ENE NUREG 2264 22648) 
REACTOR COMPONENTS/RELIABILITY 
Reliability techniques in assessment of nuclear reactor safety 
(PWR), 2:54302 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Comments of conservatism in the selection of seismic design 
fo gag for nuclear reactor structures and equipment, 


REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor. 
whee agate systems for fossil and nuclear power plants, 
Recent trends of control and instrumentation system engineering 
for BWR nuclear power plant, 2:54508 
REACTOR CONTROL SY: S/MATHEMATICAL 
MODELS 
370/CSMP dynamics simulation of PWR er plant, 2:54509 
REACTOR CONTROL SYSTEMS/PERFOR! 
Performance improvement of the B and W integrated control 
system (PWR), 2:54510 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/FLUID FLOW 
Multiple-jet thermal mixing in a piping tee (LMFBR), 2:54369 
Stability analysis of a boiling loop in low-pressure operation, 
2:54455 


Water/sodium temperature-fluctuation correlation mixing-tee 
experiments (LMFBR), 2:54368 
REACTOR COOLING SYSTEMS/HEATERS 
Heating structure for heating machine and pipes in reactor cooling 
systems (Patent; LMFBR), 2:54355 
REACTOR COOLING SYSTEMS/ON-LINE MEASUREMENT 
SYSTEMS 
Development of an automatic radioiodine analysis system for 
reactor coolant, 2:54495 
REACTOR COOLING SYSTEMS/PIPE ee 
Effects of nonuniform gi and weldi 
design (LMFBR), 2:54351 (WARD-SD- 3-4 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 
Control of °*Co dissolution during refueling shutdowns of PWRs 
using hydrogen peroxide addition, 2:54314 
REACTOR COOLING SYSTEMS/VALVES 
a construction and use of valves for nuclear energy, 
2:544: 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Control of °*Co dissolution during refueling shutdowns of PWRs 
using hydrogen peroxide addition, 2:54314 
Oxygen monitoring and control in BWR = 2:54293 
Water chemistry Charnstattiations of the boiling water reactor, 
2:54294 
REACTOR CORE DISRUPTION 
Dinosaurus hunters meet (Notes on the international meeting on 
Fast Reactor Safety and Related Physics, Chicago, 5-8 Oct 
1976), 2:54606 
REACTOR CORE ratey mene tre os = ee 
Boiling and two-phase flow problems uid metal fast breeder 
reactor safety analysis, 2:54578 (CONF- '61039-2) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 


E 
Aerosol behavior in LMFBR accidents: results of TUNA 


experimental pro; and com with PARDISEKO 
code, 2: 54576 (CONF-760822- 
REACTOR CORE DISRUPTION/ MATHEMATICAL = 
Improvement and verification of fast reactor safety anal: 
techniques. Progress report, January 1, 1977-March 31, 11977, 
2:54580 (COO-2571-8) 
REACTOR CORE ear epee ed yethae ~ eet 
Boiling and two-phase flow problems 
reactor safety analysis, 2: 54578 (CONF-16 082) 





REACTOR CORES 
Gas-cooled nuclear reactor (Patent), 2:54324 
Studies of the heterogeneous LMFBR core concept for several 
a pemeee 


REAC TOR BR CORES/DELAYED GAMMA RADIATION 
Multigroup time-dependent delayed gamma spectra from fission 
and activation of uranium and plutonium (LMFBR), 2:54409 
REACTOR CORES/DESIGN 
Application of nonlinear network analysis to hydraulic modeling 
of LMFBR vented assembly cores, 2:54376 
Core design methods for advanced LMFBRs, 2:54374 
Core engineering and core design. 1-1, 2:54452 
Gaseous uranium core reactor, 2: 54565 
ne oan ee ene aE 
Nuclear design and economic comparison of a conventional and 
bullseye L IR core, 2:54400 
Nuclear performance of LMFBRs designed to preclude energetic 
HCDAs, 2:54403 
Potential and limitation of the heterogeneous reactor concept 
(LMFBR), 2:54398 
Preliminary physics studies of a large fast core based on the 
heterogeneous concept (LMFBR), 2:54399 
Simplified reactor physics model for core design optimization 
(LMFBR), 2:54375 
REACTOR CORES/FLUID FLOW 
Bouyancy-induced flow redistribution in reactor vessel of an 
LMFBR, 2:54377 
Flow orificing of large LMFBR cores with interassembly heat 
transfer, 2:54379 
REACTOR CORES/HYDRAULICS 
LOFT core flow study (PWR), 2:54524 (TID-27667) 
Optimized method for orificing LMFBR cores, 2:54371 
REACTOR CORES/MOCKUP 
LOFT core flow study (PWR), 2:54524 (TID-27667) 
Physics performances of heterogeneous fast reactor core concept 
studied in MASURCA, 2:54401 
a experiments for a radial parfait reactor (LMFBR), 


REACTOR CORES/NUCLEAR FUELS 
Design and preparation of a radioactive tracer for th 
investigation of solids vag A  —~ fluidized | beds, 2:54270 
REACTOR CORES/POWER 
Neutron and gamma i effects in heterogeneous core 
designs (LMFBR), 2 
REACTOR CORES/POWER DISTRIBUTION 
Suppression of power gem. 3-3 (PWR and BWR), 2:54288 
REA IR CORES/REA COEFFICIENTS 
Bubble worth calculations with the probability table method 
(LMFBR), 2:54463 
REACTOR CORES/REACTOR KINETICS 
Bubble worth calculations with the probability table method 
(LMFBR), 2:54463 
LMFBR « me ote ith fa oe parameters, 
core wil vorab! 2:54405 
REACTOR CORES/TEMPERATURE GRADIENTS 
LOFT core flow study (PWR), 2:54524 (TID-27667) 
REACTOR CORES/VOID COEFFICIENT 
Systematic approach for low sodium void 
neous cores (LMFBR), 2:54397 
REACTOR DECOMMISSIONING/COST 
Cleaning up the remains of nuclear facilities: a multibillion dollar 
aah (EMD-77-46), 2:54425 (NP-22292) 
FUEL ELEMENTS 


UK experi ts on fast-reactor containment (LMFBR), 2:54364 
REACTOR FUELS 


See NUCLEAR FUELS 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Response of fluid-elastically coupled coaxial cylindrical shells to 
external flow, 2:54309 
— KINETICS 


RNS fe lear reactor anal (LMFBR 
2: oad (0 (OR 158) or . 


Lattice physics methods verification, 2:54287 (NEDO-20939A) 
REACTOR ie Nps SS SECTIONS 
Sensitivity o! t-water reactor parameters to uncertainties in 
thermal nuclear data, 2:54471 
REACTOR KINETICS/MATHEMATICAL MODELS 
Sensitivity of reactivity effects to the choice of reactor models 


KINETICS/NEUTRON 
Searluseapatetiin tes chelliGanedacion 2:54470 
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aRACTSs. KINETICS/NEUTRON SLOWING-DOWN 
Evaluation of continuous en theory parameters in 
media, 2 
-— OR CS/NEUTRON TRANSPORT THEORY 


- effects on nodal co 2:54468 
REA R KINETICS/NU ATA COLLECTIONS 
Analysis of BNL 1% **U e: tial experiments with ENDF/ 
B-IV data (PWR and BWR), 2:54461 
Analysis of ing reactor data with ENDF/B-IV cross 
sections 2:54462 
REACTOR CS/ONE-GROUP THEORY 
a 2 sedi an — estimate of perturbation method in reactor 


REACTOR KINETICS/RESEARCH PROGRAMS 
Transport and reactor theory. Progress report, January 1-March 
31, 1977, 2:54450 -6800-PR) 
REACTOR KINETICS EQUATIONS/LANGEVIN EQUATION 
Fluctuations of ep in nonlinear systems: Langevin 


uation epotoe 2:544 
REA R cs EOUATIONS/THREE-DIMENSIONAL 
CALCULATIONS 
Finite element solution of a three-dimensional nonlinear reactor 
d problem with feedback, 2:54447 (AD-A-038775) 
REA R LATTICES/CROSS SECTIONS 
Sensitivity rend of TRX-2 lattice parameters with emphasis on 


capture, 2:54474 
REACTOR LI LICENS G 


Current trends in licensing, 2:54434 
oneal apprcach to standardization in licensing, 
Floating nuclear power plant: environmental and safety licensing 
considerations, 2:54424 é 
Licensin; uirements and yrs impact, 2:5443 
REACTO) ‘ LICENSING/LEGAL ASPECTS 
Efficiencies in the coordination and integration of the state and 


federal cbiems in 2:54437 
—s E in the licensing of floating nuclear power plants, 


REACTOR LICENSING/REGULATIONS 
a |, it MATERIALS scene, 2:54438 


Ri Sec als ros specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/CREEP 
Comment on grain-boundary sliding and diffusion creep, 2:54481 
Creep failure prediction from observation of microstructure in 2 
1/4%-1% Mo steel, 2:54482 
Formulation of the diffusion creep problem, 2:54479 
Grain-boundary diffusion creep in pure metals, 2:54480 
Nondestructive evaluation of ee T hosts) damage: an interim 
rt (LMFBR), 2:54344 (SA 
REA IR MATERIALS/CROSS SECTIONS 
Integral cross sections of steel, iron, and **®Pu in GCFR 
lattices, 2:54408 
REACTOR MATERIALS/DOPPLER COEFFICIENT 
Assessment of the structural material Doppler effect for fast 


rous and efficient structural 


on high- 
mechanical StHTOR, LMFBR), 2:54320 
IR MATERIALS/NONDESTRUCTIVE TESTING 
Nondestructive evaluation of SAND. 710076) damage: an interim 


an eee (LMFBR), 2:54344 (SA 
MATERIALS/PHYSICAL RADIATION EFFECTS 
aaron tates 


a uM electron microscope 
FBR), 2:54352 


MATERIALS/QUALITY ASSURANCE 
“Quality assurance inthe procurement of safety related materi 


REACTOR OPERATION 
— rood — audit of operating nuclear power plants, 
Point Beach Nuclear Plant, Units 1 and 2. jamee opeeting 
report: January-December 1976, 2:54423 (DOC my 
Turkey Point Plant Units 3 and 4 Ans Annual operating report for 
REA 


studies of void swelling 
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.CTOR PROTECTION SYSTEMS/CONFIGURATION 
Design and testing of a self-actuated shut down system for the 
ee eae casted Cast Renader senrtees CTS, 


REACTOR PROTECTION SYSTEMS/FAULT TREE 
MOCARS: » Monte Carlo code 
a te lor determining the distribution 
and simulation limits, 2:55535 GREE Ie 
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REACTOR PROTECTION SYSTEMS/PERFORMANCE 
TESTING 


Design and testing of a self-actuated shut down system for the 
SS of liquid metal fast breeder reactors (LMFBRs), 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Effect of operator performance on reactor shutdown system 


mh reli —h 2:54630 


ar; Theoretical and experimental investigations of the behavior of reactor 
fypes and designs under various real or 4 wpe accidents.) 
Boiling and two-phase flow problems in liquid metal fast breeder 
reactor safety analysis, 2:54578 (CONF-761039-2) 
Protection and safety of nuclear power stations, 2:54592 
REACTOR S /INDEXES 
Index to Nuclear Safety. A technical progress review by 
Pen Oy permuted title, and author. Vol. 11, No. \. Vol. 17, 
No. 6, 2:54589 (ORNL/NUREG/NSIC-133) 
REACTOR SAFETY/INFORMATION CENTERS 
Resources available at the Nuclear Safety Information Center, 


REACTOR SAFETY/RESEARCH PROGRAMS 
Present status of reactor safety studies, 1976, 2:54593 
REACTOR SAFETY/SPECIFICATIONS 
—- concerning the demands to be made on safety 
ifications for nuclear a plants, 2:54597 
REAC R SITES/GEO 
Geological considerations in reactor licensing, 2:54433 
REACTOR SITES/REGULATORY GUID 
= USAEC seismic requirements for nuclear power plants, 
2:54514 
REACTOR SITES/SEISMOLOGY 
Current USAEC seismic requirements for nuclear power plants, 
2:54514 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Twenty years history of Japan Atomic Energy Research Institute, 
2:54442 


REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
GRAPHITE MODERATED REACTORS 
POWER REACTORS 
PULSED REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/NEUTRON FLUX 
Standard neutron field. 2-1, 2:54451 
RECOMBINATION/CHEMICAL REACTION KINETICS 
Kinetic and product distribution analysis for competitive 
recombination reactions, 2:54936 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Solid waste management for energy utilization and resource 
recovery, an economic souece 2:54710 
X FUEL CELLS/FEAS: STUDIES 
Cost and size estimates for a redox bulk energy storage concept 
(TiCls/TiCh/FeCls/FeCh), 2:54723 
REFRACTORIES/CORROSION RESISTANCE 
Study of materials compatibility with HF, F, and F2 for 
combustion laser ap; fica tion, = _ (LA-6780-MS) 
REFRACTORIES/FABRICATI 
Low-density carbon fiber oe a 2:54841 (Y/DA-6925) 
REFRACTORIES/MECHANICAL PROPERTIES 
Low-density carbon fiber composites, 2:54841 (Y/DA-6925) 
REFRACTORIES/THERMODYNAMIC PROPERTIES 
Low-density carbon fiber composites, 2:54841 (Y/DA-6925) 
REFUSE 
See SOLID WASTES 
REGENERATORS/ENGINEERING 
Heat wheels are efficient even at oven tem tures, 2:54743 
REGGE POLES/KAON MINUS-NEUTRON INTERACTIONS 
Status of the ss x pooy model for KN scattering, 2:55289 
REGGE POLES, IN MINUS-PROTON N INTERACTIONS 
Status of the Re le model for KN scattering, 2:55289 
REGGE POLES IN PLUS-NEUTRON CTIONS 
Status of the Re ce model for KN scattering, 2:55289 
REGGE POLES. IN PLUS-PROTON INTERACTIONS 
Status of the Regge-pole model for KN sca Fe :55289 
Se ee Nene Ce nee nD 
tatus oO ‘e-pole model for ~~ 
E TRAJECTORIES/FA CTORIZATIO 
— of Regge slopes for ordinary a new hadrons, 
y 
REGULATING RODS 
Gas-cooled nuclear reactor and method to control the reactor 
(Patent), 2:54506 


REINFORCED MATERIALS/FABRICATION 
Preparation and characterization of Cr-CrzOs, AleOs-ZrO2 (Y20s) 
eutectics, 2:54834 
Se MATERIALS/NONDESTRUCTIVE TESTING 
hy for nondestructive testing of fiber composites, 2:54856 


an uct 17454) 
OTE VIEWING EQUIPMENT 
"ee -scope under-sodium viewer for sodium-cooled fast breeder 
reactor, 2:54360 
‘CH AND TEST REACTORS 
See also RESEARCH REACTORS 
TEST REACTORS 
YAYOI REACTOR 
RESEARCH AND TEST REACTORS/COLD NEUTRONS 
——aee istics of various pulsed cold neutron sources. 5-2, 
RESEARCH AND TEST REACTORS/NEUTRON FLUX 
Generation of thermal neutron flux . 3-2, 2:54528 
RESEARCH AND TEST REACTORS/NEUTRON 
ee sources with a reactor and an electron Linac. 5-1-1, 
RESEARCH AND TEST REACTORS/REACTOR CORES 
Generation of thermal neutron flux peak. 3-2, 2:54528 
‘CH REACTORS 


See also ACPR REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
FBRF REACTOR 
FFTF REACTOR 
IBR-2 REACTOR 
JMTR REACTOR 
JRR-4 REACTOR 
NSRR REACTOR 
R-A REACTOR 
SPR-3 REACTOR 
WWR-M-LENINGRAD REACTOR 
RESEARCH REACTORS/USES 
Irradiation technique in research reactor. 2-3, 2:54551 
RESERVOIR Ri THEMATICAL MODELS 
History matching three-dimensional models using optimal control 
theory, 2:53866 


Sensitivity of production data to calculated original oil - aap 


using a one-dimensional mathematical simulator, 2: 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/SPACE HEATING 
Using net energy methodology for energy planning: tradeoffs of 
supply vs. end-use technologies. Volume II. Final report (New 
England), 2:54651 (FE-2443-2) 
RESIDENTIAL SECTOR/WATER HEATERS 
Using net energy methodology for energy planning: tradeoffs of 
supply vs. end-use technologies. Volume II. Final report (New 
a 2:54651 (FE-2443-2) 
RESIDUAL FUELS/ADDITIVES 
Lowering the solid point of residual fuels by use of copolymer of 
ethylene and vinyl acetate as additive, 2:53901 
RESIDUAL FUELS/DEMAND FACTORS 
Availability of liquid fuels from conventional sources for electric 
utility gas turbines, 1975-1985. Final report, 2:53906 (TID- 
27648) 


RESIDUAL FUELS/POUR POINT 
Lowering the solid point of residual fuels by use of copolymer of 
ethylene and vinyl acetate as additive, 2:53901 
IDUES 


See also ASHES 
RESIDUES/CARBONIZATION , ier 
Coal technology program. Quarterly progress report for 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
UES IOACTIVE) 


(RADIOA' 
See RADIOACTIVE WASTES 
RESINS/SYNTHESIS 

Synthesis of polyaminobi ide, 2:54915 (BDX-613- 


1 ev. 
RESONANCE PARTICLES 
See also BARYON RESONANCES 
MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/SU-2 GROUPS 
Resonances in SU(2) le theory, 2:55304 
RESOURCE CONSERVATION 
Environmental inspection routes and the constrained travelling 
salesman problem, 2:54666 
= aaa — for — utilization and resource 





an economic 2:54710 
RESOURCE CONSERVATION/MEETINGS 
Resource recovery, 2:53606 


URCES 
See also GEOTHERMAL RESOURCES 





RESOURCES/DECISION MAKING 


MINERAL RESOURCES 
RESOURCES/DECISION MAKING 
Alternatives for Washington. Volume VII. The cost/trade-off 


(14 committee reports), 2:54657 
RESOURCES/EXPLOITATION 


Turnpike properties for the optimal use of a natural resource 
— resource and renewable or nonrenewable resource), 


RESOURCES/GLOBAL ASPECTS 
Future resources and world development (Book), 2:54667 
RESOURCES/LEGISLATION 
Politicians and professionals: interactions between committee and 
staff in state legislatures, 2:54685 (PB-265345) 
RESOURCES/SOCIO-ECONOMIC FACTORS 
Towards an ecologically-based economic philosophy, 2:54660 
RESPIRATORY SY: 
See also LUNGS 
RESPIRATORY SYSTEM/RADIATION MONITORING 
Biomedical probe using a fiber-optic coupled scintillator 
(Counting 239Py in tracheobronchial lymph nodes), 2:55030 


See also CHEMICAL REACTORS 

RETORTS/CONTROL 

Simple control parameter for combustion retorts, 2:53978 
REVEGETATION/PREFERRED SP: 

Rehabilitation potential of western coal lands, 2:53708 
REVEGETATION/WATER REQUIREMENTS 

Rehabilitation potential of western coal lands, 2:53708 
REVERSE-FIELD PINCH/PLASMA INSTABILITY 

Turbulent transport in reversed field pinches, 2:55422 (IPP-6/147) 
REVERSE-FIELD PINCH/RELAXATION 

Relaxation of toroidal discharges, 2:55409 
REVERSE-FIELD PINCH/TURBULENCE 

Turbulent rt in reversed field pinches, 2:55422 (IPP-6/147) 
RHENIUM 'YS/SOLIDIFICATION 

a in a plane front solidified y/y'-MC alloy, 2:54787 
RHENIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 


Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
RHENIUM COMPOUNDS/RAMAN SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
RHENIUM FLUORIDES/ELECTRIC CONDUCTIVITY 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous 7 en fluoride, 2:54899 
RHENIUM FLUORI /RAMAN SPECTRA 
Solution properties a some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
RHO-765 RESONANCES/MASS /MASS DIFFEREN 
Hadron and quark mass differences, 2:55274 
SYSTEMS 


(Residual heat removal.) 
RHR SYSTEMS/HEAT SINKS 


Thermal performance of large UHS spray ponds (Ultimate heat 
sink), 2:54492 


IRAGE) 
See STORAGE RINGS 
RIO i. aconecnee EVENT 

LL rogress rt, Jan 
soit 1977, 2: masses COcRL w0036 77-5) bee ial 


(Rubble In-Situ Etraction.) 
Ex ital work on oil shale at Lawrence Livermore 


ratory and predictions of retorting characteristics of oil 
shale, 2:53973 (UCRL-79630) 
Computer model for in sive oll shal 
puter for in situ oil shale retorting: effects of input- 
2:53962 (UCRL-79033) ee 


CKING 
See COAL LIQUEFACTION 
See also MISSOURI RIVER 
S/TEMPERA 


RNA 
(Ribonucleic acid.) 
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RNA/BIOCHEMICAL REACTION KINETICS 
Role of h i bases in transfer RNA-solution properties 
of dinucleoside monophosphates, 2:55113 (LBL-6442) 
RNA/CHEMICAL PROPERTIES 
Role of hypermodified bases in transfer RNA-solution properties 
of dinucleoside monophosphates, 2:55113 (LBL-6442) 
ROADS 
Evaluation report on the Santa Monica Freeway Diamond Lane 
project after 21 weeks of operation. Final report Mar-Aug 76, 
, 54736 (PB-265812) 
ROADS/SAFETY ENGINEERING 
Freeways, automatic vehicle identification, and effects of 
Transportation research record, 2:54738 (PB- 


Rock bursts and possibilities of their prevention, 2:53751 
ROCK DRILLING/COST 
Rock bit technology: the effect on drilling costs, 2:53861 
ROCK DRILLING/DRILLING EQUIPMENT 
Novel rock disintegration techniques, 2:54966 
ROCKS 
See also IGNEOUS ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/GAMMaA RADIATION 
Heat production data from airborne and laboratory measurements 
of gamma-ray activity of rocks, 2:54156 
ROCKS/POROSITY 
Moisture and solute transport in porous media, 2:55096 
ROMANIA/GEOTHERMAL ENERGY 
Conceptual pattern concerning the study of geothermalism and 
the thermalization process of underground waters in Romania, 
2:54198 
ROMANIA/GEOTHERMAL RESOURCES 
Conceptual pattern to the complex investigation of the 
underground waters thermalization in the western plain of 
Romania, 2:54151 
Conceptual pattern concerning the study of geothermalism and 
the thermalization process of underground waters in Romania, 
2:54198 
ROMANIA/THERMAL WATERS 
Conceptual pattern to the complex investigation of the 
underground waters thermalization in the western plain of 
Romania, 2:54151 
— pattern concerning the study of geothermalism and 
the thermalization process of underground waters in Romania, 
2:54198 


ROOF BOLTS 
Study of coal mine roof behavior during mining (6 refs), 2:53740 
(UCRL-79145) 
Use of resin anchored bolts in mine roofs (3 refs), 2:53758 
ROOF BOLTS/DESIGN 
Powered roof supports, 2:53771 
ROOFS/PERFORMANCE TESTING 
Study of coal mine roof behavior during mining (6 refs), 2:53740 
(UCRL-79145) 
ROOFS/SUPPO! 
— — for gateside packs and support systems (10 refs), 
2:537 
New ae full face heading machines, 2:53765 
ROOT ABSO (ON/MATHEMATICAL MODELS 
Simulation model for nutrient uptake from soil by a growing plant 
root system, 2:55152 
ROTORS/OPTIMIZATION 
The optimum configuration of rotor blades for horizontal wind 
ee 2:54214 (N-77-17562) 
COMPOUNDS/INFRARED 


Infrared studies of one-dimensional conductors of the cation- 
—_ type: Mi.7s[Pt(CN),]1.5H2O where M=K, Rb, or Cs, 
RUBIDIUM FLUORIDES/ANTIFERROMAGNETISM 
Critical behavior of = and site-random 


poe ae 
a FLUORIDES/MAGNETIC SUSCEPTIBILITY 
Critical behavior of pure and site-random two-dimensional 


ep 2:54866 
RUBIDIUM FLUORIDES/NEUTRON DIFFRACTION 
Critical behavior of = and site-random two-dimensional 
antiferromagnets, 2:54866 
RUBY LASERS/ 
Controlled flashlamp-illuminated phototropic switch, 2:55001 


See ROMANIA 
UUTHENIUM/MASS SPECTROSCOPY 
Using geochemistry to Lapeegs pare 
phenomena of the Oklo type, 2:53996 (LA 
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aly en many ere pe peat meng 
an reaking of exchange degeneracy, 2:55285 
SM TRIX/G-PARITY INVARIANCE 


ity and Sotoedk breaking of exchange degeneracy, 2:55285 
UARDS 


SAF 
See also PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/DESIGN 


Co: tual design of integrated safeguards systems, 2:54071 (LA- 
UR-77-1306) 


(NUCLEAR) 
See RADIATION PROTECTION 
SAFETY RODS 
See SCRAM RODS 
SAFETY STANDARDS/PLANNING 
Risk criteria and standards: should they be related, 2:54615 
Use of probabilistic methods for risk assessment and for safety 
standard, 2:54619 
SALAMANDERS / TEMPERATURE EFFECTS 
oun of aa rature resistance of en, 2 2:55178 
IENT PO POWER PLANTS/FEASIB 


SASTUDIES 
ss of the energy from salinity gradients, 2:54117 (COO- 


SALINITY GRADIENTS/ENVIRONMENTAL IMPACTS 
Environmental effects arising from salinity a and ocean 
wave power — nae J eR na (COO-2946-1) 
SALINITY G 
be ay salinity nm tee energy conversion, 2:54202 (COO- 


2 ) 
SALINITY GRADIENTS/POWER GENERATION 

Current status of membrane technology, 2:54122 (COO-2946-1) 

a eo of chemical energy into work, 2:54119 (COO- 
2 

Discussion of paper entitled: I. Osmotic work energy a 
from osmosis of fresh water/saline water systems, 2:54121 
(COO-2946-1 

Environmental effects arising from salinity ient and ocean 
wave power generating plants, 2:54203 (COO-2946-1) 

Osmotic work. Energy production from osmosis of fresh water/ 
saline water systems, 2:54118 (COO-2946-1) 

Power from reverse electrodialysis, 2:54120 (COO-2946-1) 

Utilization of the energy from salinity gradients, 2:54117 (COO- 


2946-1) 
SALMON/BEHAVIOR 
Avoidance of thermal effluent by juvenile chinook salmon 


(Oncorhynchus tshowytscha) and its implications in waste heat 
we management, 2:55106 (BNWL-SA-6222) 
Ss CITED STATES 


Lifetimes of excited states of the samarium atom, 2:55245 
SAN ONOFRE-1 REACTOR/ENVIRONMENTAL IMPACTS 
Critical evaluation of the nonradiological environmental technical 
specifications. Volume 4. San Onofre Nuclear ns 
tation, Unit 1, 2:54512 (ORNL/NUREG/TM-72) 
SAND/SURFACE MINING 
Integrated mined-area reclamation and land use planning. Volume 
3A. A case study of surface mining and reclamation planning: 
South Boulder Creek Park Project, Sand and Gravel 
rations, Boulder, Colorado, 2:55094 (ANL/EMR-1(Vol.3a)) 
SANDIA LABORATORIES/BIBLIOGRAPHIES 
Sandia energy titles, 2:54649 (SAND-77-0921) 
SANDIA L. IRATORIES/RESEARCH PROGRAMS 
Sandia energy titles, 2:54649 (SAND-77-0921) 
SANDSTONES/ FRACTURE PROPERTIES 
Dynamic reflective photoelasticity study of rock fracture 
mechanisms. Final report, December 1, 1974-December 31, 
1975, 2:55206 (TID-27652) 
SAUDI een et p< ae POLICY 
Recent worl ricing: the Saudi eni 2:54696 
SAVANNAH RuVER P PLANT/RADIOA WASTE 
PROCESSIN' 
Solid forms a Savannah River Plant radioactive wastes, 2:54060 
SCANDINAVIA 
See also DENMARK 
FINLAND 
SCANDINAVIA/NUCLEAR POWER PLANTS 
a = more influence in siting of nuclear power reactors, 


SCANDIUM/ ABSORPTION SPECTRA 
Optical examination of the electronic structure of single-crystal 
hcp scandium, 2:54819 
SCANDIUM/ELECTRONIC STRUCTURE 
Optical examination of the electronic structure of single-crystal 
scandium, 2:54819 
SCANDIUM/MAGNETIC SUSCEPTIBILITY 
Theoretical estimate of the exchange-correlation enhancement of 
the spin susceptibility of scandium, 2:54821 


SEISMIC SURVEYS/DATA ACQUISITION SYSTEMS 


SCANDIUM OXIDES/CRYSTAL-PHASE TRANSFORMA’ 
Interaction of SczOs; and TiO: at high temperatures, 2:54839 
SCnteraction of SexOs and TOs high temperatures, 2:54839 
nteraction o' iO2 at high tem : 
SCATTERING 


Some finite dimensional integrable systems and their a 
behavior. Technical s at. 5355 - Agta 2) 


SCAVENGING/CHEMICAL 
Kinetic and product distribution caleds for competitive 
recombination reactions, 2:54936 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
a study on the im soe of a and codes on university 
and coll ~ pes anmagstte Source data, 2:54677 (TID- 
27629-P1 
SCHOOL BUILDINGS/ENERGY consuMPn aon 
easibility study on the im; on university 
and coll ied use. Vous fi. So Source data, 2:54677 (TID- 
OTTKY BARRIER DIODES/PHOTOVOLTAIC EFFECT 
Photovoltaic solar energy conversion, 2:54108 
GER SOURCE IRY/CANONICAL 
TRANSFORMATIONS 
Surface medication for gauge theories in two dimensions, 2:55300 
SCHWINGER SOURCE RY/GAUGE INV. 
Surface medication for gauge theories in two dimensions, 2:55300 
SCINTIGRAPHY 
See SCINTISCANNING 
ANNIN 


iG 
Clinical comparison of '*7Xe and '**Xe for ventilation studies (/ 
sup 99m/Te), 2: :55137 
Imaging of spontaneous canine tumors with ammonia and L- 
m _— lal with ae mw 
ioactive technetium phosphate bone in oan pte 
assessment and follow-up study of patients wih planet 
of the breast (°°/super m/Tc tracer technique), 2: 53135) 
Radiodiagnostic —_ and techniques. Volume 2. 1974-April 
1977 (a biblio y with abstracts). Report for 1974-Apr 77, 
2:55129 (NT 1s 71/0370) 
ee Se 75 thymus scans in myasthenia gravis, 
7551 
Serial scintigraphy during isolated renal perfusion (**/super m/Tc 
and ™*I tracer techniques), 2:55132 
Use of radioactive cesium chloride for imaging of malignant and 
benign pulmonary lesions (1*°Cs tracer technique), 2:55134 
SCINTISCANNING/ERRORS 
Common pitfalls of perfusion lung scan interpretation, 2:55133 
SCINTISCANNING/ RELIABILITY 
os pitfalls —, a interpretation, 2:55133 
‘ODS/CO 
Dalian and testing of a self-actuated shut down system for the 
— of liquid metal fast breeder reactors (LMFBRs), 
2:54365 
SCRAM RODS/PERFORMANCE TESTING 
Design and testing of a self-actuated shut down system for the 
= of liquid metal fast breeder reactors (LMFBRs), 
4 
SCRUBBERS/FEASIBILITY STUDIES 
—_ of molten 76234380 fine Saeed control. Final 
rt Dec 75-Feb 76, 2:54240 (PB-266092) 
SCRU BERS/PERFORMAN' 
Sulfur oxide emission control Nor combustion of Western U.S. 
coals, 2:53700 (GFERC/QTR-77/2) 
SEACOAST 
See SHORES 
SEAWATER/DIALYSIS 
Power from reverse electrodialysis, 2:54120 (COO-2946-1) 
SEAWATER/SOLVENT PROPERTIES 
Apparent dissociation constants of hydrogen sulfide in chloride 
solutions, 2:54897 
SECONDARY COOLANT CIRCUITS/SHIELDING 
Monte Carlo analyses of intermediate sodium activation in an 
LMFBR, 2:54388 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/ELECTRIC CONDUCTIVITY 


Time-dependent electrical parameters of rock-solution systems. 
Part I, 2:54199 (UCRL- en ne: 
SEDIMENTS/NATURAL RADIO 


Studies on thorium and uranium Gscoutibejum on the surface 
layers of the coastal sediments and their absolute concentrations 
in the sediments, 2:54007 

iC EFFECTS 

Comments of conservatism in the selection of seismic design 

— for nuclear reactor structures and equipment, 


SEISMIC SURVEYS/DATA ACQUISITION SYSTEMS 
Information processing for oil and gas exploration. anes 3.A 


time-domain h to thesis for layered 
media. Interim technical report, 5 33838 (AD-A (AD-A-039032) 





SELENIUM/X-RAY SPECTRA 


SELENIUM/X-RAY SPECTRA 
Laser-produced x-ray spectra of the fluorine isoelectronic 


for Zn, Ge, and Se i 2:55238 
SELENIUM 75/SCINTISCANNIN 
Selenomethionine Se 75 thymus scans in myasthenia gravis, 
2:55130 


SELF-POWERED NEUTRON DETECTORS/SENSITIVITY 
ivity of cobalt self-powered neutron detectors 


See also JOSEPHSON JUNCTIONS 
SEMICONDUCTOR JUNCTIONS/PHOTOVOLTAIC EFFECT 
Photovoltaic solar energy conversion, 2:54108 
SEMICONDUCTOR '/ FABRICATION 
Monolithic laser. Annual technical report No. 3, 1 May 75-31 Jan 
71, 2:54969 (AD-A-038792) 
SEMICONDUCTOR LASERS/PERFORMANCE TESTING 
Monolithic laser. Annual technical report No. 3, 1 May 75-31 Jan 
TT, 2:54969 (AD-A-038792) 
Se LASERS/STIMULATED EMISSION 
Multicomponent solid solutions of IV-VI compounds, 2:54997 
SEMICONDUCTOR MATERIALS 
(See also semiconductor materials.) 
SEMICONDUCTOR MATERIALS/EXCITONS 
Simplified kinetic theories for electron-hole condensation, 2:55346 
SEPARATION NOZZLE METHOD/NOZZLES 
Gas separation nozzles and method and apparatus for producing 
such nozzles (Patent), 2:54015 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/CHEMICAL REACTIONS 
Process for making oil from aqueous reactive sludges and slurries 
(Patent; including sewage sludge and industrial slurries 
es cellulose, starches, and related carbohydrates), 


SEWAGE SLUDGE/COKING 
(Patent; ee of fuel slurry from 
waste-derived coke and liquid hydrocarbon), 2:54089 
SHALE OIL/BIODEGRADATION 


Microbial utilization of raw and hydrogenated shale oils, 2:53986 
SHALE OIL/CHEMICAL COMPOSITION 
Studies on the components in shale oil. VII. Identification of 


hi 
SHALE OIL/D) 


hthalene, and their methyl homologs, 2:53987 
CATION 
Reduced nitrogen content of hydrocarbon fraction by catalytic 
polymerization — 2:53981 
SHALE OIL/OIL YIELDS 


Heat transfer and product formation during the in-situ retorting of 
oil shale, 2:53966 
“ Im ~ aeadae oil shal 
pact o le products on gasoline 
met) Task I. Final report 1 Feb-Dec 76, 2: rr ty 
SHALE TAR/CHEMICAL COMPOSITION 
SS an See oe production of 
ultifunctional additives for fuels and viils, 2:53988 
SHALE TAR/CHEMICAL REACTION YIELD 
Effect of free calcium oxide on the yield and properties of 
kukersite semico ucts, 2:53974 
SHALE TAR/STRU CHEMICAL ANALYSIS 
Baltic shale tars as raw materials for the production of 
multifunctional additives for fuels and Pils, 2:53988 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP/RADIONUCLIDE KINETICS 
Absorption, excretion, and tissue deposition of titanium in sheep, 


2:55166 
CAL VIBRATIONS 
— of a cylindrical shell system coupled by viscous fluid, 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/DESIGN 
Consistent procedures for integral experiment and basic data 
= a for neutron calculations (Fast reactors), 
Evaluation of shielding design for superconductin; (3). 
of the experimental fusion pone tg 55497 
(JAERI-M-6783) 
SHIELDING/ 


Recent radiation transport methods development at Los Alamos 
Selene Laboasseey, 2 2:55330 


ERA Vol. 2, No. 22 


SHIELDING/NUCLEAR DATA COLLECTIONS 
General status of accuracy of ENDF/B-IV cross sections for 
LMFBR shielding calculations, 2:54387 
data commonly available for fission and fusion reactor 
shielding, 2:54493 
SHIELDING/THICKNESS 
Effectiveness of soil as shielding for expedient fallout shelters, 
2:55545 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
s 


See TRANSPORT 


See also TANKER SHIPS 
SHIPS/SUPERCONDUCTING MOTORS 
Superconducting electric machines for ship propulsion. Final 
technical report 1 Apr 72-31 Dec 76, 2:54758 (AD-A-038825) 
SHORES/MAPS 
GRAFAR: a computer code for eal display of input data to 
the FAR2D/FAROUT code (For visual representation = 
shorelines, velocity flow, isotherms, etc., surrounding pow: 
plant sites; in FORTRAN IV for 1BM/360), 2:55531 ORNL/ 
/TM-22 


CSD. - 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/SENSITIVITY 
Uranium liquid-argon calorimeters: a calculational investigation, 
2:55038 (ORNL/TM-5769) 
SIGMA NEUTRAL/ELECTROPRODUCTION 
Scalar-transverse separation of electroproduced K* A and K* =° 
final states, 2:55267 
SS oes str 
tral factorization with applications in 
we digital filtering, 2:55543 
SILANES/PRODUCTION 
Establishment of the feasibility of a process capable of low cost, 
high volume production of el SiH,. Low cost silicon solar 
array project, Task I. Quarterly progress report, July 1976- 
October 1976, 2:54098 (ERDA/ PL/954334-76/4) 
SILANES/SYNTHESIS 
— of silane and silicon in a nonequilibrium plasma jet. 
Third quarterly report, December 21, 1976-March 20, 1977. 
(TN)-17), 2:54099 (ERDA/JPL/954560-77/1) 
SILAGA/ PRECIPITATION 
Precipitation and scaling in dynamic geothermal systems. Pro; 
report ending December 31, 1976 (Ti loop facility), 2:54185 
(ORNL/TM-5959) 
SILICATES/PHASE STUDIES 
High pressure phase equilibria and the constitution of the Earth's 
mantle temperature), 2:54196 
SILICON/ CAL REACTIONS 
Reactions of uranium oxysulfide with some nonmetals and metals, 


2:54028 
SILICON/ECOLOGICAL CONCENTRATION 
Dissolution of diatom frustules and recycling of amorphous silicon 
in Lake Michigan, 2:55105 
. of diatoms, and silicon limitation in offshore 
1975, 2:55104 


ysis of boron carbide by powder techniques. 
Final report, 2:54879 A pete 
SILICON/PHYSICAL RADIATION 
Se with boron ions, 
SILICON/PROTON iG 
Comparative study of uniaxial channeling-blocking and single- 
alignment channeling backscattering: reversibility and defect 
analysis, 2:54831 
SILICON/PURIFICATION 
Establishment of the feasibility of a process capable of low cost, 
high volume production of silane, SiH,. Low cost silicon solar 
array project, Task I. ly progress report, July 1976- 
October 1976, 2:54098 A/IPL/954334-76/4) 
SILICON/SYNTHESIS 
Synthesis of silane and silicon in a nonequilibrium plasma jet. 
Third quarterly report, December 21, 1976-March 20, 1977. 
( 17), 2:54099 ERDA/IPL/954560-77/ 1) 
SILICON ALLOYS/CORROSIO 
Uranium-base alloys (Patent; U- SSi2AD, 2:54029 
SILICON ALLOYS/FABRICATI 
Uranium-base alloys (Patent; U.3S;-2A), 2:54029 
SILICON ALLOYS/MECHANICAL PRO 
Influence of aluminum and aluminum plus silicon additions on the 
mechanical properties of AISI 4340 rrteel, 2:54796 (LBL-4920) 
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SILICON ALLOYS/MICROSTRUCTURE 
a ene of fibrous morphology in the Cd-CuCds and Mg- 
Si eutectics by ternary additions, 2:54789 
SILIG IN ALLOYS/OXIDATION 
= — behavior of some aligned eutectic and eutectoid alloys, 
SILICON CHLORIDES/SYNTHESIS 
Establishment of the feasibility of a process capable of low cost, 
high volume production of silane, SiH,. Low cost silicon solar 
array project, Task I. Quarterly progress report, July 1976- 
October 976, 2:54098 (ERDA/JPL/954334-76/4) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/CHEMICAL BONDS 
Chemically bound hydrogen in CVD SisN,: dependence on NHs/ 
SiH, ratio and on annealing, 2:54840 
SILICON NITRIDES/CHEMICAL VAPOR DEPOSITION 
Chemically bound hydrogen in CVD SisN,: dependence on NHs/ 
SiH, ratio and on annealing, 2:54840 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/CHEMICAL REACTION YIELD 
Investigation of the mechanism of fly-ash formation in coal fired 
utility boilers. Quarterly report, February 1-April 30, 1977, 
2: 53699 (FE-2205-6) 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
A study of silicon oxide growth mechanisms for the — of 
identifying hardness assurance total dose screens. Final report, 
2:54850 (AD-A-038639) 
SILICON OXIDES/REFLECTIVITY 
— efficiencies of x-ray mirrors 1-10 KeV, 2:55049 (UCID- 
17505 
SILICON SOLAR CELLS/FABRICATION 
Thick-film materials for silicon photovoltaic cell manufacture. 
Final report, 2:54104 (N-77-17566 
SILICON SOLAR CELLS/PERFORMANCE 
Effect — atmospheric parameters on silicon cell performance, 
2:54100 (ERDA/NASA/1022-76/2) 
SS SOLAR CELLS/PERFORMANCE TESTING 
ification for silicon solar cells, 2:54105 (N-77-17586) 
sit CON SOLAR CELLS/PROCUREMENT 
Specification for silicon solar cells, 2:54105 (N-77-17586) 
SILICON SOLAR CELLS/SPECIFICATIONS 
Specification for silicon solar cells, 2:54105 (N-77-17586) 
SILICON SOLAR CELLS/STORAGE 
Specification for silicon solar cells, 2:54105 (N-77-17586) 
SILOXANES/GAS CHROMATOGRAPHY 
Supercritical fluid chromatography applied to the characterization 
of a siloxane-based gas chromatographic stationary phase, 
2:54890 
SILVER ALLOYS/MICROSTRUCTURE 
Self-consistent theory of steady-state lamellar solidification in 
binary eutectic systems, 2:54791 
SILVER COMPOUNDS/CATALYTIC EFFECTS 
ee VII. Bridgehead a. via acetolysis, 2:54917 
SIL ZINC BATTERIES/ANOD 
Point of passivation of a zinc pena in alkali, 2:54647 
SILVER-ZINC BATTERIES/BATTERY SEPARATORS 
Development of an improved separator material for alkaline 
silver-zinc batteries. Preliminary study Dec 75-May 76 
(Polymeric films), 2:54644 (AD-A-038754) 
SITES (REACTOR) 
See REACTOR SITES 
SLAGS 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slug deposit formation in boiler furnaces: phase 
I. Interim report, April-June 1976 (Contact angle measurements 
on graphite in an arc-image furnace), 2:53678 (FE-2316-1) 
SLAGS/CHEMICAL COMPOSITION 
aa g, fixed-bed gasification, 2:53624 (GFERC/QTR-77/2) 
/ VISCOSITY 


— a ification, 2:53624 (GFERC/QTR-77/2) 
SUA 'ECTROMETERS 
See MA GNETIC TIC LENS SPECTROMETERS 
EFFECTS 


SLUDGES/TEMPERATURE 
Heat inactivation of poliovirus in wastewater sludge, 2:55140 
(FUEL) 


Coal transportation by pipeline: present and future, 2:53793 
SLURRY PIPELINES/LEGAL ASPECTS 
Coal transportation by pipeline: present and future, 2:53793 
SMOKES/OPACITY 
Comparison between in-stack and plume opacity measurements at 
oil-fired power plants, 2:55079 


SNR-2 REA CTOR CORES 
Physics studies of a heterogeneous core concept for SNR-2, 
2:54406 


SOLAR AIR CONDITIONERS/PERFORMANCE 


SODIUM/ATOM-MOLECULE COLLISIONS 
Energy transfer in collisions of excited Na atoms with NO 
molecules (Scattering angle and product velocity distributions), 
2:55257 
SODIUM/ENERGY-LEVEL TRANSITIONS 
Optical quadrupole sum-frequency generation in 
(Spin-orbit splitting), 2:55242 (LBL-6264) 
IDIUM/FIRES 


Evaluation of in-vessel emergency air cleaning systems for an 
LMFBR, 2:54577 (CONF-760822-P2) 
SODIUM/ION-ATOM COLLISIONS 

Coherent population of quasimolecular states by atomic scattering, 

2:55254 
SODIUM/OPTICAL PROPERTIES 

Optical quadrupole sum-frequency generation 

(Spin-orbit splitting), 2:55242 (LBL-6264) 
SODIUM/RADIOACTIVATION 

Monte Carlo analyses of intermediate sodium activation in an 

LMFBR, 2:54388 
SODIUM 23 TARGET/NEUTRON REACTIONS 

Assessment and evaluation of sodium cross sections on the basis of 
integral flux measurements, 2:55312 

Evaluations for the German nuclear data library KEDAK-3. Part 
1. Non-fissile materials, 2:55313 (EURFNR-1419) 

SODIUM ee ae a eee 

Aerosol growth studies. II. Preparation and growth measurements 

of monodisperse salt aerosols, 2:55061 
SODIUM CHLORIDES/CORROSIVE 
Corrosivity of geothermal brines. Progress report ending 
December 1976, 2:54823 (ORNL/TM-5863) 
SODIUM CHLORIDES/HOLES 
Interatomic Auger processes in NaCl, 2:54868 
SODIUM CHLORIDES/LIGANDS 
Interatomic Auger processes in NaCl, 2:54868 
SODIUM HYDRIDES/CHEMICAL RADIATION EFFECTS 

Preparation, characterization, and use of metal hydrides for fuel 
systems. Progress report, September 1, 1976-May 31, 1977, 
2:54851 (COO-5000-2) 

SODIUM HYDRIDES/PHOTOLYSIS 

Preparation, characterization, and use of metal hydrides for fuel 
systems. Progress report, September 1, 1976-May 31, 1977, 
2:54851 (COO-5000-2) 

SODIUM HYDRIDES/PYROLYSIS 

Preparation, characterization, and use of metal hydrides for fuel 
systems. Progress report, September 1, 1976-May 31, 1977, 
2:54851 (COO-5000-) 

SODIUM IONS/BIOLOGICAL EFFECTS 

‘Cleavage’ and cortical granule breakdown in Rana pipiens 

oocytes induced by direct microinjection of calcium, 2:55122 
SODIUM REACTOR EXPERIMENT 

See SRE REACTOR 
SOILS/GAMMA TRANSPORT THEORY 

Effectiveness of soil as shielding for expedient fallout shelters, 

2:55545 
SOILS/INGESTION 
Effects of ingested soil on ration utilization by dairy cows, 2:55154 
SOILS/POROSITY 
Moisture and solute transport in porous media, 2:55096 
SOILS/SAMPLING 
Scheme for sampling inorganic nitrogen in forest soils, 2:55153 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 

Ephemeral active regions during the solar minimum. I. General 
properties and trends over the solar cycle. II. Characteristics of 
individual ephemeral regions. Final report 1 Oct 75-30 Sep 76, 
2:55217 (AD-A-038124) 

SOLAR AIR CONDITIONERS/COMPUTER CALCULATIONS 

Optimization of absorption air-conditioning for solar energy 
applications. Final report, 1 Sep. 1974 - 31 Oct. 1976, 2: $4129 
(N-77-17560) 

SOLAR AIR CONDITIONERS/DESIGN 

Design of a solar energy assisted air conditioning system, 2:54130 
(ORNL/MIT-229) 

Exploration of molecular-sieve zeolites for the cooling of i 
with solar energy. Final report 1 sep 74-31 Aug 75, 2:54132 3 
266055) 

SOLAR AIR CONDITIONERS/MATHEMATICAL MODELS 

Design of a solar energy assisted air conditioning system, 2:54130 
(ORNL/MIT-229) 

SOLAR AIR CONDITIONERS/PERFORMANCE 

Exploration of molecular-sieve zeolites for the cooling of 
with solar energy. Final report 1 sep 74-31 Aug 75, 2:54132 
266055) 


sodium vapor 


sodium vapor 





SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 


SOLAR AIR CONDITIONERS/PERFORMANCE Loner nia 
Performance of an ital solar-driven absorp’ 
conditioner. Annual report, July 1975-September 1976 2 2:54127 
(LBL-5911) 
ILAR AIR CONDITIONING/RESEARCH PROGRAMS 
— and cooling at New Mexico State University, 
SOLAR AIR HEATERS/EFFICIENCY 
Solar-heated-air receivers, 2:54115 
SOLAR CELL ARRAYS 
Combined solar electric and thermal system for use in individual 
family housing, 2:54110 
SOLAR CELL YS/ADHESIVES 
Meteosat solar-cell array qualification of the substrate-to-cell 
adhesive, 2:54106 (N-77-17587) 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 
Photovoltaic applications in the southwest for the National Park 
Service (10 to 100 kW), 2:54097 (COO-4094-3 
ILAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/DESIGN 
Improved backwall cell (Patent), 2:54103 (N-77-17565) 
Solar cell collector and method for producing same (Patent), 
2:54102 (N-77-17564) 
SOLAR CELLS/PERFORMANCE TESTING 
Errors in short circuit current measurements due to spectral 
mismatch between sunlight and solar simulators, 2:54101 
(ERDA/NASA/1022-76/3) 
SOLAR CELLS/REVIEWS 
Photovoltaic solar energy conversion, 2:54108 
SOLAR CELLS/SOLAR CONCENTRATORS 
Equipment for conversion of radiation energy, particularly of 
solar radiation, into electric power (Patent), 2:54140 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
SOLAR COLLECTORS/CENTRAL 
—_ t for increasing the efficiency of a CPC-solar energy 
collector, 2:54141 
SOLAR COLLECTORS/DESIGN 
Feasibility of solar energy for feedlot operation and irri 
pumping. Final report 1 May 75-31 Dec 76, 2:54112 ‘Bp 265651) 
Solar p< a with U-shaped absorber (Patent), 2:54139 
SOLAR COLLECTORS CIENCY 
= t for increasing the efficiency of a CPC-solar energy 
tor, 2:54141 
SOLAR COLLECTORS/EVALUATION 
— evaluation of a cylindrical parabolic solar collector, 
SOLAR COLLECTORS/FREEZING 
t of a freeze-tolerant solar water heater using 
— polyethylene as a material of construction. Progress 
anuary 5, 1977:-March 15, 1977, 2:54136 (COO/2956-5) 
SOLA COLLECTORS/ PERFORMANCE 
Performance measurements of a cylindrical glass honeycomb solar 
collector compared with predictions, 2:54143 
SOLAR COLL RS ES 
Deve! it of a freeze-tolerant solar water heater na, 
c ed polyethylene as a material of construction a 
conte January 5, 1977:-March 15, 1977, 2:54136 (COO/29: 5) 
CONCENTRATORS 
See also MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/DESIGN 
Equipment for conversion of radiation energy, particularly of 
solar radiation, into electric — (Patent), 2:54140 


Feasibility of solar energy for feedlot a 
pumping. Final ~ y 75-31 76, 2:54112 2 EB 265651) 
SOLAR LING 


See also SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 
Control system for solar heating and cooling, 2:54126 (LBL-4436) 
SOLAR COOLING SYSTEMS/CORROSION PROTECTION 
eT for solar heating and cooling systems, 2:54128 
SOLAR COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental issues associated with solar heating and cooling of 
residential dw 2:54095 (SAND-77-0172) 
SOLAR COOLING S as sapere 


The three dimensional so irecaur a coronal streamer. Doctoral 
thesis, 2:55225 (PB-265761) 
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SOLAR CORONA/MAGNETIC FIELDS 
A long-lived coronal x-ray arcade, 2:55224 (N-77-17993) 
SOLAR CORON. 
in continuous emission of type IV meter bursts. 
Modulation of continuous emission by wave packets of 
whistlers, 2:55226 
SOLAR ENERGY/BIBLIOGRAPHIES 
Sandia energy titles, 2:54649 (SAND-77-0921) 
Solar energy. Report bibliography Jan 55-Dec 76, 2:54092 (AD-A- 


038600) 
Guide ~ Federal f none the solar 
ide to programs 0’ ible assistance to the so 
energy community. Prepared for the Committee on Science and 
Seen teem -S. House of ’ rca, Ninety-Fourth 
Congress, nd Session, 2:54709 
Pro objectives for a Solar Energy Development Program in 
i 2: 3 (NP-22131) 
SOLAR ENERGY/LEGISLATION 
= of selected non-nuclear energy legislation (19 items), 
6 (TID-27693) 
SOLAR ENERGY/RESEARCH PROGRAMS 
Sandia energy titles, 2:54649 (SAND-77-0921) 
SOLAR E GY/TECHNOLOGY TRANSFER 
Energy alternatives within NATO, 2:54684 
= ENERGY/TECHNOLOGY UTILIZATION 
ery, for a Solar Energy Development Program in 


3 (NP-22131) 
IN/ENVIRONMENTAL 


SOLAR ENERG 'Y CONVERSION 
IMPACTS 
Bibliography of the Environmental Protection Agency's Office of 
Research and Development energy-related publications, 2:53707 
(PB-265739) 
SOLAR ENERGY CONVERSION/FINANCING 
Guide to Federal programs of ible assistance to the solar 
energy community. Prepared for the Committee on Science and 
fee ny to -S. House of R an Ninety-Fourth 
Con, nd Session, 2:54709 
SOLAR ENERGY CONVERSION/INFORMATION 
Guide to Federal programs of ible assistance to the solar 
energy community. Prepared for the Committee on Science and 
——a S. ‘seis of Representatives, Ninety-Fourth 
nd Session, 2:54709 
SOLAR 


Skylab ATM/S-056 x-ray event analyzer observations versus solar 
are activity: an event compilation, 2:55223 (N-77-17988) 
The 15 June 1973 1B/M3 flare: an overview of analysis results, 
2:55222 (N-77-17986) 
SOLAR FLARES/ENERGY TRANSFER 
Magnetic pumping of energy into a nonequilibrium turbulent 
Pp asa ible energy source in solar flares, 2:55228 
SOLAR FL URING INSTR STRUMENTS 
Optical radiation measurements: the 1973 NBS scale of spectral 
irradiance. Final rt, 2:53954 (PB-266040) 
SOLAR HEATING SY: /CONTROL SYSTEMS 
Control system for solar heating and cooling, 2:54126 (LBL-4436) 
SOLAR HEATING SYSTEMS/CORROSION PROTECTION 
err oa for solar heating and cooling systems, 2:54128 
LAR HEATING SYSTEMS/ENVIRONMENTAL IMPACTS 
associated with solar heating and cooling of 
residential dwelli 2:54095 (SAND-77-0172) 
SOLAR HEATING SYSTEMS/HAZARDS 
Environmental issues associated with solar heating and cooling of 
residential dwellings, 2:54095 (SAND-77-0172) 
SOLAR HEATING SYSTEMS/LEGAL ASPECTS 
Environmental issues associated with solar heating and cooling of 
residential dwellings, 2:54095 (SAND-77-0172) 
SOLAR HEATING SYSTEMS/MARKET 
— oa systems for manufactured housing, 2:54125 (LA-UR- 
SOLAR oe pte ar pee ey gee MODELS 


Generalized numerical model for — ees 
AR PONDS/PERFORMANCE e solar (Cc nm 


Environmental issues 


a for the measurement were the an quantity, 
rete uality of sun and sky radiation, 2:54094 
SOLAR IATION/SPECTRA 
Instrumentation for the measurement of the variation, quantity, 
and quality of sun and sky radiation, 2:54094 
SOLAR 10 B ODULATION 
in continuous emission of type IV meter bursts. 
Modulation —— continuous emission by wave packets of 
whistlers, 2: 
SOLAR RADIO ‘BURSTS/ORIGIN 
— ~~ microwave bursts with a quasithermal spectrum, 
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SOLAR RADIO BURSTS/POLARIZATION 
Polarization spectra of centimeter wavelength solar bursts using 
whole-Sun observations. Environmental research paper, 2:55219 
(AD-A-038782) 
SOLAR RADIO BURSTS/TRAJECTORIES 
Stereoscopic direction finding analysis of a type III solar radio 
burst: evidence for emission at twice the plasma frequency. 
Progress report, 2:55220 (AD-A-038822) 
SOLAR IRS/MATERIALS 
Semiannual review ERDA thermal power systems, i 
power systems, distributed collectors, and research an 
ro mirror materials and selective coatings, 2: 54137 
(SAND-77-0111) 
SOLAR REFLECTORS/SUPPORTS 
Semiannual review ERDA thermal power systems, dispersed 
power systems, distributed collectors, and research and 
are mirror materials and selective coatings, 2:54137 
(SA 77-0111) 
SOLAR SIMULATORS/SPECTRA 
Errors in short circuit current measurements due to spectral 
mismatch between sunlight and solar simulators, 2:54101 
(ERDA/NASA/1022-76/3) 
SOLAR SPACE HEATING 
Combined solar electric and thermal system for use in individual 
family housing, 2:54110 
SOLAR SPACE TING/ECONOMICS 
The potential economic impact of solar-heated residences in 
Illinois, 1976-2000, 2:54131 (PB-265489) 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
ae es and cooling at New Mexico State University, 
SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Possible climatic impact of large scale solar thermal energy 
production (Mathematical model), 2:54096 (UCRL-78855) 
SOLAR WATER HEATERS/RESEARCH PROGRAMS 
Solar heating and cooling at New Mexico State University, 


SOLAR WATER PUMPS/DESIGN 
Solar irrigation program. Status report, October 1976-January 
1977, 2:54134 (SAND-77-0380) 
SOLAR WATER PUMPS/FEASIBILITY STUDIES 
Feasibility of solar energy for feedlot operation and irrigation 
pumping. Final report 1 May 75-31 Dec 76, 2:54112 (PB-265651) 
SOLAR WATER PUMPS/RESEARCH PROGRAMS 
Solar irrigation program. Status report, October 1976-January 
1977, 2:54134 (SAND-77-0380) 
LAR WIND/ION ACOUSTIC WAVES 
Ion-acoustic waves in the solar wind. Progress report, 2:55221 
(AD-A-039092) 
SOLAR X-RAY BURSTS 
Skylab ATM/S-056 x-ray event analyzer observations versus solar 
flare activity: an event compilation, 2:55223 (N-77-17988) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Exploration of molecular-sieve zeolites for the cooling of buildings 
— > energy. Final report 1 sep 74-31 Aug 75, 2:54132 (PB- 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Exploration of molecular-sieve zeolites for the cooling of buildings 
— > energy. Final report 1 sep 74-31 Aug 75, 2:54132 (PB- 
266055 
SOLID FUELS/IGNITION 
Gasification and ignition of a condensed fuel by a hot stagnant gas. 
Final report Apr 73-Apr 76, 2:54944 (AD-A-037976) 
SCINTILLATION DETECTORS/PERFORMANCE 


LID 
Biomedical probe using a fiber-optic coupled scintillator 
(Counting ***Pu in tracheobronchial lymph nodes), 2:55030 
LOCKING 


SOLID STATE LASERS/MODE 
Self-locking of laser modes, 2:54984 
SOLID STATE LASERS/OPERATION 
Characteristics of stimulated light generation and stimulated 
Raman scattering in anthracene crystals, 2:54981 
Suppression of stimulated emission in the phonon wing of a 
naphthalene crystal with 88’-dinaphthylethylene impurity by an 
-resonance field, 2:54996 
SOLID WASTES 
See also MINERAL WASTES 
SOLID WASTES/CHEMICAL COMPOSITION 
bala characteristics and resource recovery, 2:54754 (TID- 
27 
SOLID WASTES/ENVIRONMENTAL TRANSPORT 
Design and implementation of an environmental monitoring 
pro; for ERDA fossil fuel facilities, 2:53705 (FE-2495-6) 
SOLID WASTES/RECYCLING 
Granulation of complex fertilizers containing ammonium sulfate 
by melt technology. Final report, 2:54752 “PB-265480) 
= characteristics and resource recovery, 2:54754 (TID- 
27633) 


SOLID WASTES/USES 
Solid waste management for energy utilization and resource 
recovery, an economic a 2:54710 
SOLID WASTES/WASTE AGEMENT 
Solid waste management for energy utilization and resource 
recovery, an economic aj 2: Sil 
SOLIDS/CHARGED-P. CLE TRAN 
Energy losses by slow ions and atoms to ao excitation in 
solids, 2:5532 
SOLIDS/INTERFACES 
Correlations between the structure and reactivity at solid-gas and 


solid-liquid interfaces, 2:55344 
SOLIDS/NEUTRAL-P ARTICLE TRANSPORT 


Energy losses by slow ions and atoms to electronic excitation in 
solids, 2:55329 
SOLIDS/PHYSICAL RADIATION EFFECTS 
Gas release from surfaces under x-ray impact: photodesorption, 
hotocatalysis (Review, uv, synchrotron, and y radiation), 
:54829 (CONF-750839-3) 
SOLIDS/SURFACES 
Correlations between the structure and reactivity at solid-gas and 
solid-liquid interfaces, 2:55344 
SOLID-STATE P’ 
Ultrafast transient response of solid-state plasmas. I. Germanium, 
theory, and experiment, 2:55347 
SOLVENT- COAL/ABSORPTION SPECTROSCOPY 
Minor and trace metal analysis of a solvent-refined coal by 
flameless atomic absorption jon (12 refs), 2:53694 
SOLVENT-REFINED COAL/CALORIFIC VALUE 
Coal utilization in the South, 2:53656 
SOLVENT-REFINED COAL/CHARGES 
= afternoon roundtable discussion, February 2, 1977. 
SOLVENT-REFINED COAL/CHEMICAL ANALYSIS 
Chemistry of lignite liquefaction. Quarterly report, January-March 
1977, 2:53651 (FE- B11. 5) 
Composition of coal liquefaction products (12 refs), 2:53663 
SOLVENT-REFINED AL/DEASHING 
Chemistry of lignite TT Quarterly report, January-March 
1977, 2:53651 (FE-2211-5 
SOLVENT-REFINED COAL/FRACTIONATION 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Annual 
7 rt, November 1, 1975-October 31, 1976, 2:53650 (FE-2202- 


SOLVENT: REFINED COAL/HYDROCRACKING 
Characterization of coal liquids. Intermediate report. 
Hydrocracking upgraded Solvent Refined Coal (SRO), 2:53611 
(FE-2010-08 
SOLVENT-REFINED COAL/HYDROGENATION 
Characterization of coal liquids. Intermediate report for the period 
January-March 1976. Upgrading cut back solvent refined coal, 
2:53660 (FE-2010-02) 
Characterization of coal —_ Intermediate report. Upgrading 
solvent refined coal, 2:53662 (FE-2010-06) 
SOLVENT-REFINED COAL/NUCLEAR MAGNETIC 
RESONANCE 
Chemistry of lignite li oe Quarterly report, January-March 
1977, 2:53651 (FE-2 211-5 
SOLVENT-REFINED COAL/PHYSICAL PROPERTIES 
Coal utilization in the South, 2:53656 
SOLVENT-REFINED COAL/QUANTITATIVE CHEMICAL 
ANALYSIS 
Minor and trace metal analysis of a solvent-refined coal by 
flameless atomic absorption (12 refs), 2:53694 
SOLVENT-REFINED COAL/ULTRAVIOLET SPECTRA 
Chemistry of lignite liquefaction. Quarterly report, January-March 
1977, 2:53651 ee 11-5) 
LVENT-REFINING COAL PLANTS 
See COAL PREPARA ATION PLANTS 
SOUTH AFRICA/COAL INDUSTRY 
South African coal a expansion, 2:53767 
SOUTH AFRICA/COAL 
South African coal industry sees significant expansion, 2:53767 
SOUTH AFRICA/COAL PREPARATION PLANTS 
Efficient preparation is important to South African coal, 2:53805 
South African coal industry sees —— expansion, 2:53767 
SOUTH AFRICA/NUCLEAR 
Clear role for nuclear power, 2:54564 
Power generation in South Africa, 2:54272 
SOUTH CAROLINA/G 
Evaluation and ees of —— energy resources in 
southeastern United report, November 1, 1076- 
March 31, 1977, 2: 34149 VPI. -5103-3) 
SOVIET UNION 
See USSR 
SOYBEANS/METABOLISM 
Activity changes in selected enzymes from soybean leaves 
following ozone exposure, 2:55190 





SOYBEANS/PRODUCTION 


SOYBEANS/PRODUCTION 
energy requirements and land use patterns in Illinois. 
for 1974, 2:54740 (PB-265712) 
State of Illinois tillage and energy survey, 2:54706 
SPACE POWER REACTORS/ENVIRONMENTAL IMPACTS 
re reer ee mae magnet Ca Soe 
and ionosphere. Technical report, 2:55064 (AD-A- 


8924 
SPACE VEHICLES/ATTITUDE CONTROL 
Development of a Two-Axis Inertial Attitude Reference 
Assembly ine 2:54949 (SC-DR-72-779) 
SPACECRAFT POWER SUPPLIES/SILICON SOLAR CELLS 
Specification for silicon solar cells, 2:54105 (N-77-17586) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Meteosat solar-cell array qualification of the substrate-to-cell 
adhesive, 2:54106 (N-77-17587) 
SPAIN/COAL INDUSTRY 
wa ish mining projects, 2:53821 
ILDING/COMPUTER CALCULATIONS 
Some tests of the unfolding code COOLC, 2:55036 
SPECTRALLY SELECTIVE SURFACES/RESEAR 


PROGRAMS 
Semiannual review ERDA thermal power systems, di 
power systems, distributed collectors, and research and 
development, mirror materials and selective coatings, 2:54137 
ears 11) 


See also “ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 
Scattered light effects in photoacoustic spectroscopy (Studies with 
Congo Red in different cell designs), 2:54887 
SPECTROSCOPY/PHOTOGRAPHIC FILMS 
Instant spectroscopy in the visible, ultraviolet, and vacuum 
ultraviolet with Polaroid film, 2:54881 
SPENT FUEL STORAGE 
Device for sealing and shielding a nuclear fuel storage tank 
Pe ay | 2:54353 
ZOA/MUTATIONS 
 pabeeala development in house fly eggs fertilized with 
y deficient sperm (Musca domestica), 2:55163 
CHARGED-PARTICLE TRANSPORT 
SPHERE: a spherical-geometry multimaterial electron/photon 
Monte Carlo transport code, 2:55324 (SAND-77-0832) 
SPHERES/PHOTON TRANSPORT 
SPHERE: a spherical-geometry multimaterial electron/photon 
Monte Carlo transport code, 2:55324 (SAND-77-0832) 


See FUEL SPHERES 
SPR-3 REACTOR/DESIGN 
i “ initial performance of the Sandia Pulsed Reactor III, 


SPR-3 REACTOR/FUEL PLATES 
ic thermomechanical behavior of the Sandia Pulsed 
Reactor III, 2:54547 
SPR-3 REACTOR/PERFORMANCE 
——— and initial performance of the Sandia Pulsed Reactor III, 


SPRAY PONDS 
See COOLING PONDS 

SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
PROCESS 


Characterization of coal liquids. Intermediate report. 
Hydrocracking upgraded Solvent Refined Coal (SRC), 2:53611 
(FE-2010-08) : 
Characterization of coal liquids. Intermediate report for the period 
January-March 1976. Upgrading cut back solvent refined coal, 


2:53660 ae 
Characterization uids. Intermediate report. U 
SRC filtrate, 2: pean 4 2010-04) voting 
o! uids. Intermediate report. Upgrading 
solvent refined coal, 2:5 (FE-2010-06) . 
SRC PROCESS/FLO' 


DECO) 
Decommissioning of the SRE, 2:54439 
SR-OB REACTOR 


See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES/TRADE 
Stable isotope sales: Mound Laboratory customer and shi 
oe summaries, FY 1976 and FY 1976A, 2:54078 (MLM- ) 
STEEL-308/DUCTILITY 


AINLESS 
Effect of residual elements on fracture characteristics and creep 
ductility of type 308 stainless steel weld metal, 2:54802 
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STonenical k of aoe ladding allo 
attack of prospective adv c ys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
'AINLESS STEEL-316/MECHANICAL TESTS 


Subgrain refinement eo we dey 
ash 1, 1975- 31, 1b75. 2 2: sadol tsu- 
STAINLESS STEEL-316/NEUTRON REACTIONS 
Calculated irradiation response of materials a fusion-reactor 
first-wall neutron ——— 2:55519 (0) -5956) 
Calculation of 15-Me oe a charged-particle spectra 
6/PHYSICAL RADIATION EFFECTS 
Calculation of the neutron radiation damage in D-T fusion reactor 
materials, 2:55512 (JAERI-M-6672) 
i oi electron microscope studies of void swelling, 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Short-time tensile properties of type 316 stainless steel from 0.6T/ 
sub m/ to 0.9T/sub m/, 2:54800 (SAND-77-0308) 
STEEL-321/MECHANI 


Subgrain refinement s uarterly 
vaeeee, Gower |. 97 Deke 31, 1575, 2: M1 SU. 
326P28X7) 
AINLESS 


STEEL-330/CORROSION 
Chemical attack of prospective advanced cladding alloys in 
simulated mixed oxide fission product environments, 2:54341 
(GEFR-00020) 
AINLESS 


STEELS 
See also STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-330 
STAINLESS STEELS/BONDING 
Electroforming of a throat nozzle for a combustion facility 
(NASA Langley Reimbursable Program) (High temperatures), 
2:54799 (SAND-75-8030) 
STAINLESS STEELS/CORROSION 
High temperature corrosion in the thermochemical hydrogen 
roduction from nuclear heat, 2:54083 
STAINLESS STEELS/DUCTILITY 
Electroforming of a throat nozzle for a combustion facility 
(NASA ley Reimbursable Program) (High temperatures), 
2:54799 (SA 75-8030) 
STAINLESS STEELS/FABRICATION 
Pipi ome fitting development, 2:54777 (ORNL-5270) 
STAINLESS ST EELS LS/HARDNESS 
Electroforming of a throat nozzle for a combustion facility 
(NASA ley Reimbursable Program) (High temperatures), 
2:54799 (S. 75-8030) 
STAINLESS STEELS/PHYSICAL KADIATION EFFECTS 
Gas release from surfaces under x ray impact: 
photocatalysis (Effects on attainment of 
devices), 2:54938 
STAINLESS STEELS/SORPTIVE PROPERTIES 
Gas release from surfaces under x ray impact: photodesorption, 
tocatalysis (Effects on attainment of high vacuum in plasma 
devices), 2:54938 
~Toining technology development, 2:54776 (ORNL-5270) 
technolo lopment, 2: 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/VACUUM SYSTEMS 
a cryogenics, and vacuum technology for linear 
accelerators, 2:55025 


STATE GOVERNMENT 
Strengthening public management in the inter, cr 
8 by OMB study committee), 2: 
GO /INFORMATION NEEDS. 
ay em en needs related to onshore and 
leum development, 2:54692 (PB-266001) 
)VERNMENT/OPERATION 

Politicians and professionals: interactions between 

staff in state 2:54685 (PB-265345) 


STEAM/CO) EFFECTS 
ee oe ae ae Des co Resgmetenel 2/5 Cot Mo steel 
steam, 2:54822 (CONF-770303-12) 
CTIVITY WORTHS 
ee ene flooding worth in simulated GCFR 


configurations, 
a enaary eo OCU gigs pene, 
STEAM CONDENSERS/TUBES 


Thin wall welded titanium tubes for turbine condenser and heat 
exchanger (PWR), 2:54304 


hotodesorption, 
vacuum in plasma 


effects of 


committee and 
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STEAM GENERATORS/DESIGN 
Natural circulation water-pipe-steam generator (Patent), 2:54230 
STEAM GENERA TORS/FAIL AILURES 
Inelastic analysis of finite length and depth cracked tubes, 2:54298 
(BNL-NUREG-22652) 
STEAM GENERATORS/MATERIALS TESTING 
Steam generator materials development, 2:54775 ni 
STEAM GENERATORS/MA TICAL MODELS 
ee for nuclear once-through eve generators, 
STEAM GENERATORS/REACTOR MATERIALS 
Nondestructive evaluation of creep-fatigue damage: an interim 
—< (LMFBR), 2:54344 (SAND-77-0076) 
GENERATORS/WATER CHEMISTRY 
Operating experience of Babcock and Wilcox nuclear steam 
supply system (PWR), 2:54313 
= - operations with Westinghouse steam generators (PWR), 
a 
STEAM TURBINES/PERFORMANCE 
Experimental and analytical study of a steam vane expander. 
esis), 2:54226 (AD-A-038878) 


See also CHROMIUM-MOLYBDENUM STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEELS/CLADDING 
Coal a program. Quarterly progress report for the 
iod ending March 31, 1977, 2:53605 (ORNL-5282) 
STEELS/CR SECTIONS 
eee — poe sections of steel, iron, and *°Pu in GCFR 
ttices, 2 
STEELS/ELECTROSLAG WELDING 
Investigations to im; read the mechanical properties of electroslag 
welded joints of -thick plates made of low-alloy steels (15 
NiCuMoNb 5, 13 MnNiMo 5 4, TTStE 36), 2:54807 (BNWL-tr- 


226) 
STEELS/FRACTURE PROPERTIES 
Assessment of toughness and cracking in the heat-affected zone of 
light water reactor components, 2:54806 
technology program. Quarterly progress report for the 
period ending March 31, 1977, 2:53605 (ORNL-5282) 
STEELS/MECHANICAL PROPERTIES 
UK transmission system construction failures appraised, 2:53946 
STEELS/WELDING 
Coal technology program. Quarterly progress report for the 
period a March 31, 1977, 2:53605 (ORNL-5282) 


See also PULSATOR STELLARATOR 
STELLARATORS/EQUILIBRIUM PLASMA 
uilibrium and stability of the 1 = 2 stellarator without 
Ongitudinal current, 2:55413 
STELLARATORS/MAGNET COILS 
Mechanical stresses and deformation in the main frame of 
stellarator helical windings, 2:55481 (KFTI-76-15) 
STELLARATORS/PLASMA INSTABILITY 
uilibrium and stability of the | = 2 stellarator without 
Ongitudinal current, 2:55413 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/COMPARATIVE EVALUATIONS 
Underground storage of gas: making up for nature’s 
maldistribution, 2:5394 
STORAGE FACILITIES/LEAK DETECTORS 
Detecting leaks in pipelines and storage tanks, 2:53921 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
STORAGE RINGS/VACUUM SYSTEMS 
Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis (Review, uv, synchrotron, and y radiation), 
2:54829 (CONF-750839-3) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STRAIN GAGES 
Unique clamping techniques for strain gages, 2:55045 (K/TL-670) 
Ic PUINTS/MONITORING 
Perimeter intrusion sensors, 2:54073 (SAND-77-0996C) 
STRUCTURES ) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-4 GROUPS/SYMMETRY BREAKING 
Broken SU(4) symmetry and the baryon resonances, 2:55297 
SU-6 GROUPS 
SU(6) classification for “in” and “out” states, 2:55293 


SULFURIC ACID/INHALATION 


SUBBITUMINOUS COAL/CHEMICAL REACTION KINETICS 
Effects of oxidation on the chemical structure and properties of 
coals (6 refs), 2:53667 (CONF-7505139-) 
SUBBITUMINOUS COAL/FLUIDIZED-BED COMBUSTION 
Fluidized-bed combustion of lignite and Western subbituminous 
coals, 2:53813 (GFERC/QTR-77/2) 
SUBBITUMINOUS COAL/OXIDATION 
Effects of oxidation on the chemical structure and properties of 
coals (6 refs), 2:53667 (CONF-7505139-) 
UBCRITICAL ASSEMBLIES/NEUTRON TRANSPORT 
THEORY 
Theoretical and computational analysis of two-group a 
transport equation for finite spherical and cylindrical media, 
2:55334 
SULFATES/CHEMICAL ANALYSIS 
Examination of measurement methods for the characterization of 
gaseous sulfur emissions from combustion sources, 2:55080 
SULFATES/CHEMICAL REACTION YIELD 
Characterization of the gaseous sulfur emissions from coal and oil- 
fired boilers, 2:55081 
SULFUR/CHEMICAL ANALYSIS 
Chemical characterization of particulate emissions from oil-fired 
power plants, 2:55083 
Significance of colloidal pyrite distribution for improving sulfur 
determinations in coal (4 refs), 2:53679 (IS-ICP-39) 
SULFUR/REMOVAL 
Clean solid and liquid fuels from coal. Quarterly progress report, 
July-September 1976, 2:53649 (FE-2047-2) 
Desulfurization of oil sands coke, 2:53980 
Production of low-sulfur fuel oils from Utah coals, 2:53655 
SULFUR COMPOUNDS/HEALTH HAZARDS 
Combustion-generated indoor air pollution, 2:55067 (LBL-5918) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Mitigation of the effects of sulphur pollution, 2:55065 (BNL- 
22283) 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Effects of SO2 on photosynthesis and nitrogen fixation, 2:55191 
SULFUR DIOXIDE/CHEMICAL AN ALYSIS 
Examination of measurement methods ‘or the characterization of 
gaseous sulfur emissions from combustion sources, 2:55080 
SULFUR DIOXIDE/CORROSIVE EFFECTS 
Studies on metal corrosion caused by air pollutants. II. Analysis of 
copper plate surface in atmospheres _ as SO. and NOX by 
Auger electronic s y, 2:55077 
SULFUR DIOXIDE/DEPOSITION 
Laboratory measurement of sulfur dioxide d ition velocities. 
Interim report Nov 73-Nov 76, 2:55076 (PB.266137) 
SULFUR DIOXIDE/OXIDATION 
Power plant stack plumes in complex terrain: an appraisal o! 
current research. Interim report Nov 75-Oct 76, 2:55074 ?B- 


266098) 
SULFUR DIOXIDE/PHOTOCHEMISTRY 
Quenching rate constants for the removal of SO2(*B;) by various 
fluorinated olefins, 2:54934 
SULFUR DIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 
Absorption coefficients of sulfur dioxide microwave rotational 
lines, 2:54884 
SULFUR DIOXIDE/REMOVAL 
Quarterly technical > report, January-March 1977, 2:53653 
(GFERC/QTR-77/2) 
Sulfur oxide emission control for combustion of Western U.S. 
coals, 2:53700 (GFERC/QTR-77/2) 
SULFUR FLUORIDES/DISSOCIATIO) 
Rate constants for unimolecular decomposition at threshold, 
2:54902 
Towards an explanation of collisionless multiple-photon laser 
dissociation of SF¢, 2:54906 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/HEALTH HAZARDS 
Combustion-generated indoor air pollution, 2:55067 (LBL-5918) 
Scientific base for sulfur oxide air pollution standards, 2:55185 
(COO-2874-13) 
SULFUR OXIDES/REMOVAL 
Fluidized-bed combustion of coarse agglomerating coals, 2:53810 
(CONF-7505139-) 
SULFUR TRIOXIDE/CHEMICAL ANALYSIS 
Examination of measurement methods for the characterization of 
gaseous sulfur emissions from combustion sources, 2:55080 
SULFURIC ACID/DEW POINT 
Application of an acid dewpoint meter for Ao measurement of 
sulfuric trioxide/sulfuric acid emission, 2:55084 
SULFURIC ACID/INHALATION 
Interactive effects of sulfuric acid mist and ni dioxide on 
cynomolgus monkeys. Final report, 2:55195 (EPRI-201) 





SULFURIC ACID/RADIOLYSIS 


SULFURIC ACID/RADIOLYSIS 
Differential saturation study of radial and angular modulation 
poet ee ay of electron begat pr relaxation for trapped 
glasses (X radiation), 2:54940 


drogen atoms in sulfuric acid 
SULFURIE ACID/RECOVERY 
Battle of the dumps continues, 2:54011 
SULFURIC ACID/TOXICITY 
Interactive effects of sulfuric acid mist and nitrogen dioxide on 
cynomolgus monkeys. Final report, 2:55195 (EPRI-201) 
SUN/ULTRAVIOLET SPECTRA 
A spectral atlas of the Sun between 1175 and 2100 angstroms. 
Final rt, 2:55218 (AD-A-038534) 
SUPERCONDUCTING CABLES/CLOSED-CYCLE COOLING 
SYSTEMS 


Counter-flow cooling of a transmission line by supercritical 
helium, 2:54268 
SUPERCONDUCTING CABLES/DESIGN 
Electric conductor consisting of superconducting single- 
conductors (Patent), 2:54266 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
Superconducting cable system. Summary report, November 1971- 
August 1975, 2:54264 (CONS/ 1420-1) 
SUPERCONDUCTING CAVITY RESONATORS 
Superconductivity, cryogenics, and vacuum technology for linear 
accelerators, 2:55025 
SUPERCONDUCTING GENERATORS/COOLING 
Pool heat transfer to liquid and supercritical helium in high 
centrifugal acceleration fields, 2:55007 
SUPERCONDUCTING MAGNETS/CURRENT DENSITY 
Determination of the current density in a superconducting magnet 
viewed in the protection, 2:55478 (JAERI-M-6671) 
pn ING MAGNETS/PHYSICAL RADIATION 


Radiation effect of superconducting magnet materials for fusion 
reactors, 2:55482 (KURRI-TR-140) 
SUPERCONDUCTING MAGNETS/RELIABILITY 
Safety and reliability aspects of superconducting magnets for 
thermonuclear power reactors, 2:55475 (BNL-22667) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Large coil program (Test program outline), 2:55485 (ORNL-5275) 
Magnetics and superconductivity section (Design studies), 2:55484 
(ORNL-5275) 
SUPERCONDUCTING MAGNETS/SAFETY 
Safety and reliability aspects of superconducting magnets for 
thermonuclear power reactors, 2:55475 (BNL-22667) 
SUPERCONDUCTING MAGNETS/SHIELDING 
Evaluation of shielding design for superconducting magnets, (3). 
Shielding design of the experimental fusion reactor, 2:55497 
(JAERI-M-6783) 
SUPERCONDUCTING MOTORS/DESIGN 
Superconducting electric machines for ship propulsion. Final 
technical report 1 Apr 72-31 Dec 76, 2:54758 (AD-A-038825) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/PHASE TRANSFORMATIONS 
Features of the phase transition in nonequilibrium superconductors 


oun ey pumping. 2:55349 


See TURBULENT FLOW 
SUPERGIANT STARS/NUCLEOSYNTHESIS 
Thermal phase of the carbon-burning flash in a degenerate carbon- 
oxygen stellar core, 2:55209 
SUPERNOVAE/STAR MODELS 


Supernova models with gradual energy release, 2:55210 
SUPERTANKERS 


See TANKER SHIPS 
SUPPORTS/COMPARATIVE EVALUATIONS 
Shield supports and cutting coal getting as preconditions for 
extraction of very thick —_ (4 refs 5, 2:53786 
SUPPORTS/INSTALLATIO: 
ae loads for gateside wlll and support systems (10 refs), 
SUPPORTS/STRESS ANALYSIS 
—— — for gateside packs and support systems (10 refs), 


EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 
Pollutant transformation and removal measurements at Metromex, 
2:55060 (BNWL-SA-6085) 
SURFACE MINING/BIBLIOGRAPHIES 
The ecological effects of coal strip-mining: a bibliography with 
abstracts, 2:53706 (PB-265316) 
SURFACE MINING/ENERGY POLICY 
—— viewpoints on mining and transportation of coal, 


126S ERA Vol. 2, No. 22 


SURFACE MINING/ENVIRONMENTAL EFFECTS 
Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
area, Wyoming, 2:53743 
i 7 industry and protection of the natural environment, 
2:53712 
SURFACE MINING/ENVIRONMENTAL IMPACTS 
The ecological effects of coal strip-mining: a bibliography with 
abstracts, 2:53706 (PB-265316) 
SURFACE MINING/LAND TION 
Environmental viewpoints on mining and transportation of coal, 


2:53709 
iy County demonstration site: ow II. Progress report, 
1976-1977 (3 refs), 2:53704 — -77-3087-2) 


emboke systems, 2:53 
Sk euoliaee endliaenien stiaabens 


my pe case study of surface mining and on 
South Boulder Creek Park Project, Sand and Gra’ 
Operations, Boulder, Colorado, 2:55094 (ANL/EMR- 1(Vol.3a)) 
Rehabilitation potential of western coal lands, 2:5 
Surface coal mining--1976, 2:53775 
The ecological effects of coal strip-mining: a bibliography with 
abstracts, 2:53706 (PB-265316) 
SURFACE MINING/LEGISLATION 
a on tal viewpoints on mining and transportation of coal, 
2:537 
SURFACE MINING/MINING EQUIPMENT 
State and development of modern open-cast mining technologies 
in the G.D.R., 2:53755 
Surface coal mining--1976, 2:53775 
SURFACE MINING/OVERBURDEN 
State and development of modern open-cast mining technologies 
in the G.D.R., 2:53755 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/PHYSICAL RADIATION EFFECTS 
Gas release from surfaces under x-ray impact: photodesorption, 
hotocatalysis (Review, uv, synchrotron, and y radiation), 
54829 (CONF-750839-3) 


SWITCHES 
Protective coaxial outing devices. Semi-annual technical report 
15 Jun-14 Dec 76, 2:55039 (AD-A-038087) 
SWITCHING DIODES/RADIATION HARDENING 
Radiation and thermally hardened switching materials. Semi- 
annual rt No. 5, 1 Jul-31 Dec 74, 2: (AD-B-004711) 
OCESS/PILOT PLANTS 
Quarterly technical progress report, January-March 1977, 2:53622 


SYNTHETIC FUELS/SYNTHESIS 
Ionic a of Binor-S for use as a high energy fuel 
ons tacyclic saturated hydrocarbon), 2:54086 
INDUSTRY/BIBLIOGRAPHIES 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1975. Information circular, 2:54872 (PB-265544) 
SYNTHETIC FUELS INDUSTRY/ECONO MICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1975. Information circular, 2:54872 (PB-265544) 
SYNTHETIC PETROLEUM/PHYSICAL PROPERTIES 
a approach to in situ oil recovery from tar sands, 
53964 
SYNTHOIL <r _ es 
Characterization o termediate report. Upgrading 
SYNTHOIL, 2:53648 GE 201008) 
SYNTHOIL PROCESS/FLO' 
Gasraiiaaiadine caltetaredine tiihah inthe 
SYNTHOIL process (5 refs), 2:53643 (CONF-7505139-) 


. Volume 


T 


T MATRIX 
See S MATRIX 
TANKER SHIPS/CONSTRUCTION 
i concrete LNG carrier, 2:53945 
/ DESIGN 
concrete LNG carrier, 2:53945 
/ECONOMICS 
for the future of the tanker market, 2:53919 
/ FLOWMETERS 
Tank depletion flow instruments, 2:54059 
ANKS/MAINTENANCE 


po age fuel storage tanks, 2:53927 
TA TION 


Gas-freeing aviation fuel storage tanks, 2:53927 
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TANTALUM/FRACTURE PROPERTIES 
Structure and properties of ZrO2-Ta eutectics, 2:54842 
TANTALUM ALLOYS/CASTING 
Preparation of eutectic superalloys by EFG, 2:54779 
TANTALUM ALLOYS/OXIDATION 
High temperature oxidation behavior of directionally solidified 
NisAl-NisTa, ~~ amt and (Co,Ni)-(Co,Ni) Al 
eutectics, 2:54825 
TANTALUM ALLOYS/SOLIDIFICATION 
Segregation in a plane front solidified y/y'-MC alloy, 2:54787 
TANTALUM CARBIDES/ANNEALING 
Annealing of directionally solidified Cotac-alloys in a transverse 
thermal gradient (Co-17 Cr-10 Ni-TaC (wt%)), 2:54837 
TANTALUM CARBIDES/FATIGUE 
High cycle fatigue of a CoCrNi-TaC aligned eutectic, 2:54843 
TANTALUM CARBIDES/FRACTURE PROPERTIES 
Micromechanical approach to the initiation of fiber fracture in 
some directionally solidified fibrous composites, 2:54805 
TANTALUM CARBIDES/OXIDATION 
—— behavior of some aligned eutectic and eutectoid alloys, 
2 
TANTALUM CARBIDES/PHASE TRANSFORMATIONS 
Effect of alloy additions and solidification rate on structures and 
properties of cobalt base-TaC eutectics, 2:54788 
TANTALUM CARBIDES CYCLING 
Effect of temperature cycling under load on time to rupture in 
tantalum carbide reinforced superalloys, 2:54785 
TANTALUM FLUORIDES/ELECTRIC CONDUCTIVITY 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
TANTALUM FLUORIDES/RAMAN SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
TANTALUM SELENIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Neutron scattering study of the charge-density wave transitions in 
2H-TaSez and 2H-NbSez, 2:54858 
TANTALUM SELENIDES/HALL EFFECT 
Oscillatory magnetotransport in the layer compounds 4Hb-TaS, 
and 2H-TaSez , 2:54867 
TANTALUM SELENIDES/MAGNETORESISTANCE 
Oscillatory magnetotransport in the layer compounds 4Hb-TaS2 
and 2H-TaSez , 2:54867 
TANTALUM SULFIDES/HALL EFFECT 
Oscillatory magnetotransport in the layer compounds 4Hb-TaS2 
and 2H-TaSez , 2:54867 
TANTALUM SULFIDES/MAGNETORESISTANCE 
Oscillatory magnetotransport in the layer compounds 4Hb-TaS, 
and 2H-TaSez , 2:54867 


S. 
See OIL SANDS 
TAXES/INCOME 
Variable fuel tax models (Revenue generated via 4 models for 
Alabama), 2:54661 


See TWO-COMPONENT TORUS 
LEVEL 


Fermi surface of technetium from a constant-energy-search 
Korringa-Kohn-Rostoker band-theory calculation, 2:54820 
TECHNETIUM 100/ENERGY LEVELS 
Neutron capture cross-section measurements of ®°Tc up to 80 
keV, 2:55316 _ 


99/SCINTISCANNIN' 
Radioactive technetium phosphate bone scanning in sacs pecan 
assessment and follow-up study of patients with primary c: 
of the breast (®/super m/Tc tracer technique), 2:55135 
Serial scintigraphy during isolated renal perfusion (*°/super m/Tc 
and '*] tracer techniques), 2:55132 
99 TARGET/NEUTRON REACTIONS 
Neutron capture cross-section measurements of ®°Tc up to 80 
keV, 2:55316 
OLOGY UTILIZATION/RECOMMENDATIONS 
Toward a aye for the implementation of energy saving 
——— 


‘ABILITY 
Capillary pressure correlations for uniformly wetted porous 
media, 2:53865 
TERBIUM HYDRIDES/MAGNETIC PROPERTIES 
va structure of TbD:: A neutron diffraction study, 2:54846 
TUM HYDRIDES/ULTRALOW TEMPERATURE 

Magnetic structure of TbD:2: A neutron diffraction study, 2:54846 

TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 

TERMINAL FACILITIES/SITE SELECTION 

— afternoon roundtable discussion (Panel discussion), 

53711 


THERMAL POWER PLANTS/COOLING SYSTEMS 


TEST REACTORS/NEUTRON FLUX 
Evaluated cross sections and fission spectrum average for 
*Zn(n,p)™Cu, 2:54560 
OOL BUILDINGS 
Feasibility study on the im encies and codes on university 
a Aware use. cee f Sour Source data, 2:54677 (TID- 


TEXAS/URANIUM DEPOSITS 
Geostatistics project of the National Uranium Resource 
— program, January-March 1977, 2:53999 (LA-6804- 


TFR TOKAMAK/ENERGY BALANCE 
Heating by injection of fast neutrals and study of the ion energy 
balance in TFR, 2:55361 (AED-Conf-76-506-013) 
TFR TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
Heating by 7. = a neutrals and study of the ion energy 
balance in TFR, 2:55361 (AED-Conf-76-506-013) 
TFR TOKAMA AK/PLASMA D DIAGNOSTICS 
Diagnostics used at TFR Tokamak, 2:55375 (EUR-CEA-FC-877) 
THALLIUM SELENIDES/THERMOELECTRIC PROPERTIES 
pe ye figure of merit of poor thermal conductors, 
:5471 
THERMAL BATTERIES/ELECTROLYTES 
Improved thermal battery (Patent; Ca anodes), 2:54645 
THERMAL BOUNDARY RESISTANCE/CALCULATION 
METHODS 


Calculations of the thermal boundary resistance, 2:55345 
THERMAL CONDUCTIVITY/NUMERICAL SOLUTION 
Concerning solution of the heat conductivity equation with an 
a heat source in a semielliptical system of coordinates, 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Avoidance of thermal effluent by juvenile chinook salmon 
(Oncorhynchus tshowytscha) and its implications in waste heat 
management, 2:55106 (BNWL-SA-6222) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Thermal regimes of the upper Mississippi and Missouri Rivers. 
Part one: transient and steady-state computational models for 
the prediction of river thermal re; Part two: analysis of 
thermal regimes of the Mississippi and Missouri Rivers in the 
Mid-Continent Area Power Pool (MAPP) geographical area, 
2:55108 (ITHR-182) 
THERMAL EFFLUENTS/FORECASTING 
Thermal regimes of the upper Mississippi and Missouri Rivers. 
Part one: transient and steady-state computational models for 
the prediction of river thermal regimes. Part two: analysis of 
thermal regimes of the Mississippi and Missouri Rivers in the 
Mid-Continent Area Power Pool (MAPP) geographical area, 
2:55108 (ITHR-182) 
THERMAL EFFLUENTS/TEMPERATURE DISTRIBUTION 
GRAFAR: a computer code for graphic display of input data to 
the FAR2D/FAROUT code (For visual pa of 
shorelines, velocity flow, isotherms, etc rion 
plant sites; in FORTRAN IV for TBM/360), 2: 2:55531 (ORNL/ 
CSD/TM-22) 
THERMAL EFFLUENTS/TEMPERATURE EFFECTS 
Investigation of surface-jet thermal outfall for Iatan Steam 
Electric Generating Station, 2:55107 (ITHR-167) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Method of heat storage, 2:54638 
Storage block for electrical RAGE EOUI oe — 2:54637 
THERMAL ENERGY STORAG: NT/HAZARDS 
Environmental issues associated with ae ame and cooling of 
residential dwellings, 2:54095 (SAND-77-0172) 
THERMAL ENERGY STORAGE EQUIPMENT/REVIEWS 
ERDA program on thermal energy storage at temperatures below 
250°C, 2:54640 
High-temperature thermal energy storage, 2:54641 
Overview of the ERDA thermal energy storage program, 2:54639 
Thermochemical energy he AG Sy program, 2:54642 
THERMAL INSULATIO 
Thermal performance prediction of poor —in w insulation for 
LMFBR systems, 2:54378 
THERMAL INSULATION/PERFORMANCE TESTING 
Thermal insulation a of closely a insulants at 
high tem tures and high pressures, 2: 
ft POWER PLANTS 


See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BOILERS 
Measuring and improving the efficiency of boilers. A manual for 
determining energy conservation in steam power 
lants. Final report, 2:54741 (PB-265713) 
RMAL POWER PLANTS/CONTROL SYSTEMS 
Some results of the testing of an automatic control loop for the 
constant-pressure 300 MW unit of Kirisch po plant, 2:54216 
THERMAL POWER PLANTS/COOLING 
Integrated approach to assess and resolve the environmental 
problems associated with power plant cooling systems, 2:54220 





THERMAL POWER PLANTS/COOLING TOWERS 


Investigation of surface-jet thermal outfall for Iatan Steam 
Electric Generating Station, 2:55107 (IIHR-167) 
Thermal-hydraulic model study of offshore discharge system for 
Kahe Power Plant, Hawaii, 2:54234 (IIHR-184) 
Comp’ we a a fe Saaeals i 
ui or evaporative water cooling 
onan, 2:5421 ¥ CSBVINE. 77/1) 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Thermal-hydraulic model study of offshore discharge system for 
Kahe Power Plant, Hawaii, 2:54234 (ITHR-184) 
THERMAL POWER PLANTS/INTAKE STRUCTURES 
Topical briefs: fish and wildlife resources and electric power 
eneration, no. 1. Final report, 2:54236 (PB-266166) 
AL POWER PLA /SCRUBBERS 
Evaluation of molten scrubbing for fine iculate control. Final 
rt Dec 75-Feb 76, 2:54240 (PB-2 2) 
THE L POWER PLA pe pe 
Experimental and anal a 
esis), 2:54226 (AD-A-038878) 
THERMAL POWER PLANTS/SUPERHEATERS 
— ters of a reheater for the steam generator of the 
unit in the Slawjansk power station in the case of 
pe boar dust firing, 2:54229 
THERMAL POWER P “ANTS/TEMPERATURE CONTROL 
— and apparatus for lifting the steam temperature in the 
theater of power _—_ re 2:5421 
THER AL POWER PLA UENTS 
GRAFAR: a computer eeavd for graphic ais phic display of input data to 
the FAR2D/FAROUT code “(For visual representation - 
shorelines, velocity flow, isot! etc., surrounding 
plant sites; ~ FORTRAN IV for IBM/360), 2:55531 yi RNL/ 
CSD/TM.2 
Investigation = surface-jet thermal outfall for Iatan Steam 
Electric Generating Station, 2:55107 (ITHR-167) 
Thermal-hydraulic model study of offshore discharge system for 
Kahe Power Plant, Hawaii, 2:54234 (IIHR-184) 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 
Method for the transport and use of waste heat from power 
stations, 2:54232 
Some considerations on the utilization of thermal effluent for 
eenhouse heating by means of direct heat exchange system, 
54231 
REACTORS/FISSION PRODUCTS 
ENDF/B-IV fission product cross sections: absorption buildup in 
thermal reactors, 2:54283 
THERMAL REACTORS/REACTOR CORES 
Core engineering and core design. 1-1, 2:54452 
= AL REACTORS/REA R KINETICS 
re engi | and core desi; 


—— of a cylindrical shell system coupled by viscous fluid, 
2:544 
THERMAL SHIELDS/VISCOUS FLOW 
———- of a cylindrical shell system coupled by viscous fluid, 
THERMAL WATERS/CHEMICAL COMPOSITION 
— a studies on the hot springs in Kagoshima city, 


hK u, Japan, 2:54150 
THERMIONIC CO} / CERAMICS 


bo es materials for nuclear thermionic converters, 2:54721 
(LA-6706-MS) 
THERMIONIC CONVERTERS/DESIGN 
Process for a the thermal conductivity of the excess 
wer trans‘ ium of a thermal system (Patent), 2:54720 
THERMIONIC CONVERTERS/SEALS 
Ceramic materials for nuclear thermionic converters, 2:54721 
(LA-6706-MS) 
OCOUPLES/DESIGN 
Thermopile probe to measure tem 
eothermal boreholes, 2:54158 
MOCOUPLES/PERFO) 
bye of the transient response of thermocouples and 
resistance thermometers using an in situ method (LMFBR), 
2:54343 (ORNL/TM-4573) 
THERMODYNAMIC CYCLES 
See also BRAYTON CYCLE 
THERMODYNAMIC CYCLES/COMPUTER CODES 
Thermodynamic and cost optimization using program GEOTHM, 
2:54169 (LBL-6303) 
bee oye agen CYCLES/EFFICIENCY 
Coal technology program. Quarterly progress rt for the 
THERMO endin: March 31, 1977, 2:33605 (ORNI.5282) 
ODYNAMIC CYCLES/OPTIMIZATION 
pon studies of geothermal cycles: a proposal, 
2: CoNsale 5 (COO-4051-4) 
fe at LBL using program GEOTHM, 2:54166 (COO- 


of a steam vane expander. 


ture anomalies in 
-UR-77-574) 
TESTING 


Thermodynamic and cost 
2:54169 (LBL-6303) 


optimization using program GEOTHM, 
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THERMOELECTRIC COOLERS 
See THERMOELECTRIC REFRIGERATORS 
THERMOELECTRIC GENERATORS/ELECTRODES 
Generalized analysis of thermoelectric device configurations 
(Triangular prismatic-shaped electrodes), 2:54718 
THERMOEL C GENERATORS/PERFORMANCE 
analysis of thermoelectric pated 7 i 
a -shaped electrodes), 2:5471 
THERMOELECTRIC HEATERS/ELECTRODES 
Generalized analysis of thermoelectric device co 
(Tri prismatic-shaped electrodes), 2:54718 
THERMOELECTRIC HEATERS/PERFORMANCE 
analysis of thermoelectric device configurations 
CTrangular prismatic -shaped electrodes), 2:54718 
THERMO iC MATERIALS/THERMOELECTRIC 
PROPERTIES 
— figure of merit of poor thermal conductors, 
2:5471 
THERMOELECTRIC REFRIGERATORS/ELECTRODES 
Generalized analysis of thermoelectric device configurations 
(Triangular prismatic-shaped electrodes), 2:54718 
THERMOELE: C REFRIGERATORS/PERFORMANCE 
Generalized analysis of thermoelectric device configurations 
(Triangular prismatic-shaped electrodes), 2:54718 
THERMOMETERS/FABRICATION 
Fabrication procedure for the adiabatic surface thermometer (Uses 
differential thermocouple and heater), 2:55047 (UCID-17484) 
THERMOMETERS/PERFORMANCE TESTING 
Measurement of the transient response of thermocouples and 
resistance thermometers using an in situ method (LMFBR), 
2:54343 (ORNL/TM-4573) 
Response time testing of temperature sensors using a noise analysis 
method, 2:54491 
THERMONUCLEAR DEVICES 
See also DOUBLET-2 DEVICE 
ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
TUMAN DEVICES 
THERMONUCLEAR DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Formation of closed magnetic field line plasma systems using 
intense relativistic electron beams, 2:55487 
THERMONUCLEAR FUELS/BEAM INJECTION 
Fueling by plasma guns, 2:55494 
THERMONUCLEAR FUELS/DESIGN 
Electron beam Hye and electron-beam target experimental 
results, 2:55500 (CONF-77061 1-8) 
THERMONUCLEAR REACTIONS 
Equilibrium constants for the hydrogen isotopic self-exchange 
7005) in the 4.2-50.0 K temperature range, 2:55493 (UCRL- 
THERMONUCLEAR REACTIONS/NUCLEAR DATA 
COLLECTIONS 
Experience with quantitative data assessment and results for fusion 
reactors, 2:55311 
a experiments for testing nuclear data for fusion reactors, 
55522 


THERMONUCLEAR REACTOR MATERIALS/COMPARATIVE 
EVALUATIONS 
Materials required for nuclear fusion reactors and problems in 
their dev it research, 2:55516 (KURRI-TR-140) 
THERMONUCLEAR REACTOR MATERIALS/ 
COMPATIBILITY 
Fusion reactor technology program (S of compatibility 
and radiation effect studies), 2:55518 (ORNL-5275) 
— —_— REACTOR MATERIALS/MATERIALS 


Fusion reactor technology program (S of compatibility 
and radiation effect studies), 2:55518 (ORNL-5275) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Helium generation in fusion reactor materials. Technical progress 
rt, October 1976-March 1977, 2:55507 (AI-ERDA-13201) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Calculated irradiation response of materials using a fusion-reactor 
first-wall neutron spectrum, 2:55519 (ORNL/TM-5956) 
Calculation of the neutron radiation damage in D-T fusion reactor 
. materials, 2:555 herman 
usion reactor technology program (Summary of com) 
and radiation effect studies), 2:55518 (ORNL-5275) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/NUCLEAR 
REACTIONS 
Nuclear reaction in a fusion reactor, 2:55517 (KURRI-TR-140) 
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THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
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Desa to irradiation of vacuum wall materials, 2:55515 
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THERMONUCLEAR REACTORS 
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TOKAMAK TYPE REACTORS 
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Conference proceedings: effects of aeeton emission on the 
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sources, 2:55473 
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Transport and reactor theory. Progress report, January 1-March 
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Controlled fusion in Germany. Running activities and future 


THERMONUCLEAR REACTORS/REVIEWS 
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shielding, 2:54493 
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Safety and reliability aspects of superconducting magnets for 
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Cross sections for thermal reactions between uranium atoms and 
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Energy from the oceans, 2:54201 
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Characterization of the dynamic behavior of porous solids. 
Volume 7. Microstructural characterization of several porous 
ceramics and porous beryllium. Final rept 14 Jan 74-31 Jan 76 
(Hf and AI titanates), 2:54859 (AD-A-038685) 

TITANATES/PHYSICAL RADIATION EFFECTS 
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Effects of impurity transport on neutral injection in Tokamaks, 
2:55462 (IPP-6/ 147) 
TOKAMAK DEVICES/INSTABILITY 
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Shell effects of vacuum vessel for the positional instability, 2:55427 
(JAERI-M-6693) 
TOKAMAK DEVICES/PLASMA SIMULATION 
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Computation of Tokamak rt, 2:55408 
TO DEVICES/TWO-DIMENSIONAL 
CALCULATIONS 
Two dimensional of Tokamaks, 2:55477 _ 147) 
TOKAMAK TYPE REA’ RS/BEAM INJECTIO) 
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T OKAMAK TYPE R of a tokamak plasma with impurities, 2:55405 
op oe mae IN SOURCES 
phar, Coys section, 2:55492 (ORNL-5275) 
IRS/MAGNETIC FIELD 


Calculation of the magnetic field, forces and behavior of 
large coil systems for fusion ex ts, 255483 (NTT 17O) 
Reconnection of field ines and druptve instability in tokamal, 
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TOKAMAK TYPE re erage eg 
—_ evaluation and principle 
5275) 


Next step (TNS) pr 
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Westphalia coal mines (11 refs), 2:53764 
TRANSPORTATION SYSTEMS/PLANNING 
Freeways, automatic vehicle identification, and effects of 
eometrics. Transportation research record, 2:54738 (PB- 
65875) 
TRANSPORTATION SYSTEMS/SAFETY 
Safe ae system with diesel trolleys in the North Rhine- 
yo 11 refs), 2:53764 
TRAPPED ELECTR ICAL REACTION KINETICS 
Titinetios of aia ferret by electron tunnelling (y 
radiation), 2:54937 
TRAPPED-PARTICLE INSTABILITY/SIMULATION 
Numerical simulation of dissipative trapped-electron 
2:55425 (IPP-6/147) 
T REACTOR/IN CORE INSTRUMENTS 
Acoustic monitoring of the IRT-10 test in the TREAT reactor, 
2:54556 
1,3,5-TRIMETHYLB 
See MESITYLENE 





TRITIUM/ADSORPTION 


TRITIUM/ADSORPTION 
Containment and recovery system for fuel--eprocessing plants, 
2:54051 7 te gual 


iplication ge — breeding in light-water hybrid 
Neutronics and photonics studies for the University of Wisconsin 
laser fusion reactor blanket, 2:55469 
TRITIUM/BUILDUP 
Evaluation of tritium recycle and buildup in a aaa water 
reactor, 2:54516 
TRITIUM/CONTAINMENT 
ry in a thermal blanket of a fusion reactor, 2:55495 (HMI-B- 
TRITIUM/DIFFUSION 
oy in a thermal blanket of a fusion reactor, 2:55495 (HMI-B- 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Atmospheric tritium. Progress report, 1 April 1976-30 June 1977 
(Tritium and hydrocarbons in atmospheric samples from world 
sites), 2:55091 (ORO-3944-13) 
ITIUM/INVENTO 


RIES 
ry in a thermal blanket of a fusion reactor, 2:55495 (HMI-B- 
1 
TRITIUM/ISOTOPIC EXCHANGE 
Experimental determination of reaction rates of water: hydrogen 
‘CONT e of tritium with hydrophobic catalysts, 2:54058 
-760822-P2) 
TRIN UM/MATERIALS HANDLING 
Tritium handling scheme for the JET ex; 
TRITIUM/RADIOACTIVE WASTE PR 
Experimental determination of reaction rates of water: hydrogen 
a of = with hydrophobic catalysts, 2:54058 
(CONF-760822-P2 
TRITIUM/REMOVAL 
Evaluation of tritium recycle and buildup in a pressurized water 
reactor, 2:54516 
TRITIUM/SEPARATION PROCESSES 
HTGR-reprocessing off-gas cleaning by the AK UT-process, 
2:54057 (CONF-760822-P2) 
COMPOUNDS/CHEMICAL REACTION KINETICS 
Reaction rate data. Number 58. Annual summary of progress in 
ose7s) and 7T DNA reaction rate program, 2:54942 (AD-A- 
TRYPAFLAVINE 
See ACRIFLAVINE 
TSURUGA REACTOR/MODIFICATIONS 
Modification in reactor facilities of Tsuruga Nuclear Power 
a Japan Atomic Power Co., Ltd., 2:54428 


t, 2:55496 
ING 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/FREEZING 
yer of a freeze-tolerant solar water heater a 
ed polyethylene as a material of cons 
, January 5, 1977:-March 15, 1977, 2:54136 136 (COO/2986.5 6-5) 
TUBES (CONDUITS) 
See PIPES 
TUMAN DEVICES/ADIABATIC COMPRESSION HEATING 
we studies of adiabatic compression in a tokamak, 
TUMAN DEVICES/EMISSION SPECTRA 
aa studies of adiabatic compression in a tokamak, 
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Perception of abrupt temperature decrease by restrained skipjack 
tuna, Katsuwonus 2:55179 
TUNGSTEN/CHEMI BONDS 
Some unusual dimeric and cluster species of the Group VI 
transition metals, 2:54900 
TUNGSTEN/CLADDING 
Tungsten cladding of W-UO, nuclear-rocket fuel subsections by 
vapor ition, 2:54832 (ANL-7235) 
TUNGSTEN/MECHANICAL PRO} 
Solidification of CrzO3-W eutectic composites, 2:54836 
TUNGSTEN/MELTING 
Solidification of Cr2Os-W eutectic composites, 2:54836 
TUNGSTEN/SEALS 


Ceramic materials for nuclear thermionic converters, 2:54721 
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TUNGSTEN/VAPOR PLATING 
Tungsten cladding of W-UO: nuclear-rocket fuel subsections by 
vapor deposition, 2:54832 (ANL-7235) 
GSTEN ALLOYS/PHASE TRANSFORMATIONS 
Effect of alloy additions and solidification rate on structures and 


ror nah of cobalt base-TaC eutectics, 2:54788 
T uN LLOYS/SINTERING 


Advanced absorber materials, 2:54833 =. 
TUNGSTEN ALLOYS/SOLIDIFICATION 
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TUNG: IN ALLOYS/THERMODYNAMIC PROPERTIES 
Advanced absorber materials, 2:54833 (ORNL-5270) 
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Some unusual dimeric and cluster species of the Group VI 
transition metals, 2:54900 
TUNGSTEN COMPOUNDS/ELECTRIC CONDUCTIVITY 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
TUNGSTEN COMPOUNDS/RAMAN SPECTRA 
Solution properties of some pentafluorides and oxide tetrafluorides 
in anhydrous hydrogen fluoride, 2:54899 
TUNGSTEN OXIDES/ATOM-MOLECULE COLLISIONS 
Cross sections for thermal reactions between uranium atoms and 
atmospheric species. Final report 1 Nov 74-31 Dec 76, 2:55251 
(AD-A-038806) 
FURNACES/PERFORMANCE 
= — of liquid fuel in tunnel burners, 2:53929 (N-77- 
/SEALING MATERIALS 
Remote sealing of mine passages containing flowing water, 
2:53739 (PB-266605) 


See also GAS TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Device In converting internal energy of hot fluids to shaft work, 
2:54172 
TURBOGENERATORS/DESIGN 
High power turbo- and hydro- ern and their development 
prospects, 2:54091 (PB-265499-T/SL) 
ENERATORS/FABRICATION 
Review on manufacturing process of large turbo-generator shafts, 


TURBOGENERATORS/PERFORMANCE 
High power turbo- and hydro- —— and their development 
rospects, 2:54091 (PB-265499-T/SL) 
T URBULENT FLO FLOW/HEAT TRANSFER 
Experimental and analytical study of transient heat ransfer for 
turbulent flow in a circular tube, 2:55010 
/URANIUM DEPOSITS 


Exploration for uranium in southwestern Anatolia. A case history, 
2:54005 


TURKEY POINT-3 REACTOR/REACTOR OPERATION 
Annual operating — for 1976, 2:54422 (DOCKET-50250-694) 
ual ee for 1976, 2:544: 2 (DOCKET-30250-694) 
ting report for 1976, 2:5442. - 
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Monte Carlo analysis of the ATT?) particle transport in torus 
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Interfacial passage frequency for two- 
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TWO-PHASE tee See meee aye MODELS 
—— of gas-li Ta aia in high-saline geothermal 
uids, 2:54184 (UCRL-7 
TWO PHASE FLOW/VOID FRACTION 
Direct measurement of the void fraction of a two-phase fluid by 
nuclear ic resonance, 2:55005 
TYPE-II INDUCTORS/VORTEX FLOW 
Forces acting on vortices moving in a pure type II 


ee, 2:55350 

TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 

TYROSINE/MOLECULAR STRUCTURE 

Kinetics of the disordered chain-to-8 transformation of poly(L- 

tyrosine) in aqueous solution, 2:54920 
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UKRAINIAN SSR/COAL DEPOSITS 
Coal deposits in the Ukranian province Volhynia (12 refs), 2:53725 
UKRAINIAN SSR/GEOLOGIC STRUCTURES 
Coal deposits in the Ukranian province Volhynia (12 refs), 2:53725 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC WAVES/BIOLOGICAL EFFECTS 
The national measurement system for medical ultrasonics, 2:55204 
(PB-265614) 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/PRESSURE 
MEASUREMENT 


EPMT: a portable transfer standard for telemetry system pressure- 
transducer calibration, 2:55050 (UCRL-78737) 
UNDERGROUND MINING 
See also LONGWALL MINING 
UNDERGROUND MINING/CUTTER LOADERS 
Development and examination of a new gliding plow at the 
mining technique experimental site of ‘Bergbau-forschung’, Ltd 
(10 refs), 2:53766 
UNDERGROUND MINING/ENERGY POLICY 
Environmental viewpoints on mining and transportation of coal, 


2:5 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
-— industry and protection of the natural environment, 
2:53712 
UNDERGROUND MINING/HYDRAULIC MINING 
Improved mining systems, 2:53742 
UNDERGROUND MINING/MINING EQUIPMENT 
Boom-type continuous miners in North America (6 refs), 2:53757 
Improved mining systems, 2:53742 
Working of thick seams of inclined position in the Warndt Mine (3 
refs), 2:53778 
UNDERGROUND MINING/PLANNING 
Planning for development of a high-capacity combined mine for 
working deep and thick seams (1 ref), 2:53754 
UNDERGROUND MINING/RESEARCH PROGRAMS 
Trends in rapid excavation research and development, 2:55017 
Underground coal mining research and development, 2:53774 
UNDERGROUND MINING/ROOF BOLTS 
Use of resin anchored bolts in mine roofs (3 refs), 2:53758 
UNDERGROUND MINING/SAFETY 
Water dangers (7 refs), 2:53830 
ee POWER TRANSMISSION/CRYOGENIC 
Resistive me o¥ cable, phase III. Final report, April 18, 1974- 
March 31, 1977, 2:54265 (CONS/2104-1) 
occ POWER TRANSMISSION/ELECTRICAL 
FAUL 
Evaluation of underground fault location techniques. Final report, 
2:54250 (EPRI- TD. 153) 
UNIFIED GAUGE MODELS/MONOPOLES 
Radially separated monopole solutions in non-Abelian gauge 
models, 2:55301 
UNIFIED GAUGE MODELS/WEAK NEUTRAL CURRENTS 
Constraints on gauge theories with diagonal neutral currents, 
2:55281 
UNITED KINGDOM/AGR TYPE REACTORS 
Advanced Gas-cooled Reactor: a case study in reactor choice, 


2:54672 
UNITED KINGDOM/COAL MINES 
Subsidence ——— in the North Derbyshire area, 2:53831 
UNITED KINGDOM/COAL MINING 
— of heavy duty equipment in American mines (4 refs), 
2:53785 
Recent coalmining developments in Britain, 2:53762 
UNITED KINGDOM/COAL PREPARATION 
Development of coal preparation in the United Kingdom, 2:53797 
UNITED KINGDOM/COAL PREPARATION PLANTS 
Industry based research and development aids UK coal 
r tion plans (3 refs), 2:53801 
UNI KINGDOM/COAL RESERVES 
Vale of Belvoir coal reserves, 2:53722 
UNITED KINGDOM/ECONOMY 
British oil: how much is it really po 2:53907 
UNITED KINGDOM/ENERGY SUPPLIES 
Energy for industry, 1977 Dek survey of developments in 
British fuel markets, 1975-1976), 2:54682 
UNITED KINGDOM/FUELS 
Energy for industry, 1977 (Book; a 4 developments in 
British fuel markets, 1975-1976), 2:5468 
UNITED KINGDOM/NATURAL GAS DISTRIBUTION 
SYSTEMS 


UK transmission system construction failures appraised, 2:53946 
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——_ Gas-cooled Reactor: a case study in reactor choice, 
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British oil: how much is it so ee worth, 2:53907 
UNITED KINGDOM/UNDERGROUND 


MINING 
Ventilation at West Cannock No. 5 Colliery, 2:53834 
UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM/ATOM-MOLECULE COLLISIONS 
Cross sections for thermal reactions between uranium atoms and 
atmospheric species. Final report 1 Nov 74-31 Dec 76, 2:55251 
(AD-A-038806) 
URANIUM/AVAILABILITY 
Future uranium supply and demand: industrial and commercial 
considerations, 2:54674 
URANIUM/CHARGES 
Future uranium supply and demand: industrial and commercial 
considerations, 2:54674 
URANIUM/COATINGS 
Corrosion resistant —— uranium and uranium alloys 
(Review), 2:54824 (SA’ 76-8517) 
URANIUM/CORROSION PROTECTION 
Corrosion resistant or uranium and uranium alloys 
(Review), 2:54824 one a” 
NIUM/DEMAND F. 


Future uranium supply en a industrial and commercial 
considerations, 2:54674 
URANIUM/ELECTROPLATING 
Corrosion resistant coatings for uranium and uranium alloys 
(Review), 2:54824 (SA 76-851 
URANIUM/FLUORESCENCE OSCOPY 
Comparison of some analytical techniques for roca tog 
uranium, thorium, = tassium in en 
URANIUM/GAMMA 
Comparison of some pe ve techniques for i 
uranium, thorium, and potassium in granitic er ony + 
URANIUM/ION EXCHANGE 
CIX uranium process: Blyvoors leads the way with full 
conversion, 2:54013 
URANIUM/NUCLEAR REACTION ANALYSIS 
Comparison of some analytical techniques for yorernogg 
uranium, thorium, and potassium in granitic rocks, 2: 
URANIUM/OXIDATION 
Corrosion resistant coati 
(Review), 2:54824 (SA’ 
URANIUM/PROSPECTING 
Car-borne pros _——— methodology. First results from the 
Cuenca del ——~ (Ureguayh 2:54003 
URANIUM/RECO 
Battle of the dum oat 2:54011 
URANIUM/SEP TION PR 
Yellow cake for the future, 2:54010 
URANIUM/SPATIAL DISTRIBUTION 
Studies on thorium and uranium disequilibrium on the surface 
layers of the coastal sediments and their absolute concentrations 
in the sediments, 2:54007 
URANIUM/URANIUM ORES 
Regional geochemical uranium ing in Finland, 2:53998 
235/LASER ISOTO) 'ARATION 
Isotope separation using vibrationally excited molecules (Patent), 
2:54024 


for uranium and uranium alloys 
76-8517) 


Isotope separation (Patent application), 2:54025 

Method and y ey for measuring vapor flow in isotope 
separation (Patent), 2:54026 

oe ay apparatus for separating uranium isotopes (Patent), 


Method ae selective isotope 2:54023 
Method of iso enrichment - 2:54022 
URANIUM 235 ON REACTIONS 
Evaluations for the German nuclear data li KEDAK-3. Part 
2. Fissile and fertile materials, 2:55319 (E) -1436) 
235 TARGET/NEUTRON REACTIONS 
Fission cross sections of *°U and *°°Pu averaged over **Cf 
neutron s 2:55322 
URANIUM 238/DELAYED GAMMA RADIATION 
Multigroup time-dependent delayed gamma 
and activation of uranium and 
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-— separation using vibrationally excited molecules (Patent), 
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Isotope separation (Patent application), 2:54025 
ee _ apparatus for separating uranium isotopes (Patent), 
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URANIUM BASE ALLOYS/CORROSION 
Uranium-base alloys (Patent; U-3Si-2A]), 2:54029 
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Corrosion resistant coat —- uranium and uranium alloys 
(Review), 2:54824 (SA 76-8517) 
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URANIUM BASE ALLOYS/FABRICATION 
Uranium-base alloys (Patent; U-3Si-2A]), 2:54029 
URANIUM BASE ALLOYS/OXIDATION 
Corrosion resistant coatings for uranium and uranium alloys 
(Review), 2:54824 (SA 76-8517) 
COMPO ‘CHEMICAL REACTIONS 
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DEPOSITS 
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URANIUM DEPOSITS/AERIAL PROSPECTING 
Geostatistics project of the National Uranium Resource 
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URANIUM DEPOSITS/CLASSIFICATION 
New — of deposits will provide future supplies of uranium, 
2:5 
URANIUM DEPOSITS/EXPLORATION 
Comparison of some analytical techniques for determinin 
uranium, thorium, and potassium in granitic rocks, 2: a 2.54608 
Exploration for uranium in southwestern Anatolia. A case history, 
2:54005 


Remote in uranium exploration, 2:54006 
Uranium exploration by borehole -ray spectrometry using 
off-the-shelf instrumentation, 2: 
Uranium resources 1975-2000: reserves, resources and exploration 
potential in the United States, 2:53994 
Use of till in geochemical uranium exploration, 2:54002 
URANIUM DEPOSITS/GAMMA LOGGING 
NDA technology for uranium resource evaluation. Pro 
report, January 1-March 31, 1977, 2:54000 (LA-6840-PR) 
Uranium exploration by borehole -ray spectrometry using 
off-the-shelf instrumentation, 2: 
URANIUM DEPOSITS/GEOPHYSICAL SURVEYS 
NDA technology for uranium resource evaluation. i Sy 
a 1-March 31, 1977, —— 
URA SITS/INFRARED SURVEY: 
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URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 
NDA technology for uranium resource evaluation. Pro 
s report, a ee 31, ae :54000 cane 
tatus report on lopment of a prom 
uranium borehole ~, ~ bee 2: osbOl (Sat (SAND-77.0336) 
URANIUM DEPOSITS/ORIGIN 
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fuel subsections by 
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Method for converting UFs to UF, in a molten fluoride salt 
(Patent), 2:54012 
HEXAFLUORIDE/RELAXATION 
Vibrational relaxation of uranium hexafluoride: Ultrasonic 
measurements, 2:55250 
HEXAFLUORIDE/VIBRATIONAL STATES 
Vibrational relaxation of uranium hexafluoride: Ultrasonic 


oy 2:54017 
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Yellow cake for the future, 2:54010 
Se ORES/PROCESSING 
to expand fuel sources in western states. Survey of 
or proposed coal, oil shale, tar sand, uranium, and 
geothermal supply expansion projects, and related 
infrastructure, in states west of the Mississippi River (as of May 
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See also URANIUM DIOXIDE 
URANIUM OXIDES/PHYSICAL PROPERTIES 
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URANIUM OXIDES/PRODUCTION 
Process for producing uranium oxide rich compositions from 
uranium hexafluoride using fluid injection into the reaction zone 
(Patent), 2:54014 
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Method for converting UFs to UF, in a molten fluoride salt 
(Patent), 2:54012 
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Coal utilization in the South, 2:53656 
Uranium resources 1975-2000: reserves, resources and exploration 
potential in the United States, 2:53994 
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Resource systems analysis, 2:55109 
URBAN AREAS/SIMULATION 
Resource systems analysis, 2:55109 
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ey Transportation research record, 2:54738 (PB- 
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Study of future paratransit requirements. Executive summary, 
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Issues relative to the development and commercialization of a 
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uefaction plants. Final report, January 1975-December 1976 
(iro rom review of boomtown dynamics), 2:53645 (FE-1752-17) 
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coal-derived synthetic liquids industry. Management issues. 
Volume III-4. Steel requir uiremnts. Final report, January 1975- 
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USA/COAL MININ' 
—* of ral duty equipment in American mines (4 refs), 


Labor- ement relations in the coal industry, 2:53745 
USA/COAL 'ARATION 
United States coal tion practices, 2:53800 
USA/COAL RESER 
Coal: how much do we really have. How vy S was it last, 2:53726 
Coal utilization in the West (Western USA), 2:5 
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USA/ENERGY SOURCE DEVELOPMENT 
oe to expand fuel sources in western states. Survey of 
ed or proposed coal, oil shale, tar sand, uranium, and 
geothermal supply expansion projects, and related 
infrastructure, in states west of the Mississippi River (as of May 
1976)., 2:54690 (PB-265633) 
USA/ENERGY SUPPLIES 
Overview of the energy crisis, 2:54680 
USA/LMFBR TYPE CTORS 
Optimal timing of the US breeder, 2:54673 
USA/POWER GENERATION 
FPC releases preliminary 1976 power production, capacity, fuel 
consumption data, 2:54701 
USA/PU! REACTORS 
Status of fast pulse reactors in the U.S.A., 2:54544 
USA/UNDERGROUND MINING 
Boom-t continuous miners in North America (6 refs), 2:53757 
USA/ URANIUM RESERVES 
Uranium resources 1975-2000: reserves, resources and exploration 
potential in the United States, 2:53994 
USA/WIND POWER 
New details on wind power climatology, 2:54212 (SAND-77- 
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USA/WIND POWER PLANTS 
New details on wind power climatology, 2:54212 (SAND-77- 
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USSR 
See also UKRAINIAN SSR 
USSR/COAL DEPOSITS 
Coal deposits in the Ukrainean district of Wolhynia, 2:53724 
Mineral resources bases of the USSR, the effective methods of 
utilization of mineral resources, 2:53719 
USSR/COAL MINES 
Methanometric protection in methane areas (5 refs), 2:53827 
USSR/COAL IG 
Mineral resources bases of the USSR, the effective methods of 
utilization of mineral resources, 2:53719 
USSR/COAL PREPARATION PLANTS 
Coal preparation in the Soviet Union, 2:53802 
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Formation of the Orenburg gas condensate deposit, 2:53935 
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period, 2:53840 
— of —= and prospecting for oil in Kaliningrad 
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Soviet answer to nuclear waste, 2:54067 
UTAH/OIL SAND DEPOSITS 
ee tal approach to in situ oil recovery from tar sands, 
UTAH/OIL SHALE DEPOSITS 
Promises and problems in in-situ oil shale development, 2:53965 
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VALVES/RELIABILITY 
— construction and use of valves for nuclear energy, 
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VA ‘A DIUM/EMISSION SPECTROSCOPY 
Spectrochemical analysis of by powder techniques. 
Final rt, 2:54879 (AD-A-038838) 
VANAD 51/NUCLEAR MAGNETIC RESONANCE 
NMR study of with vanadium impurities, 2:54815 
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Warm-die-forming of beta titanium ry Final report (Ti- 
8Mo-8V-2Fe-3Al), 2:54773 (AD-A-0 8848) 
VANADIUM ALLOYS/COLD WORKING 
Warm-die-forming of beta titanium allo ip. Final report (Ti- 
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Research toward developing an 
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technical rt Jun 74-Aug 76 (Ti-6A1-4V and Ti-6A1-2Sn-4Zr- 
6Mo), 2:54795 (AD-A-038332 
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Development of a production process for large cylinders from 
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VANADIUM SS ee 
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Research toward developing an understanding of 
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technical rt Jun 74-Aug 76 (Ti-6AI-4V and Ti-6Al-2Sn-4Zr- 
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ae lane front solidified MC alloy, 2:54787 
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Warm die forming of beta titanium allo . Final report (Ti- 
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VAPORS/FILM CONDENSATION 
Laminar film condensation of flowing vapor on a horizontal 
melting surface, 2:55006 
R MESONS 


(Mesons with spin-one.) 
See also OMEGA-784 RESONANCES 
PSI RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS/LEPTONIC DECAY 
Analysis of e* + e~ yields V* + V~ yields e* Ss "aang +p 
+ v-bar/sub u/ with beam polarization, 2:55 
VECTOR MESO S/PAIR DUCTION 
Analysis of e+ + e~ yields V* + V™ yields e* + v/sub e/ + p~ 
+ v-bar/sub / with beam polarization, 2:55275 
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ELECTRIC-POWERED VEHICLES 
MOTORCYCLES 
VEHICLES/HAZARDS 
Tanker markings and hazardous loads, 2:53920 
VEHICLES/S. STANDARDS 
Tanker markings and hazardous loads, 2:53920 
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See PRESSURE VESSELS 
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Ammonium chloride inhibits cell fusion induced by syn mutants of 
simplex virus type 1, 2:55142 
VOID EFFICIENT 


Sensitivity of sodium void reactivity to changes in basic design 
conditions of oxide LMFBRs, 2:54381 
Sodium void and doppler reactivities in oxide and carbide 
LMFBRs, 2:54382 
VOLCANIC REGIONS/INFRARED SURVEYS 
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Water reuse in a paper reprocessing plant. Final report, 2:54750 
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WORKING FLUIDS/SOLUBILITY 
Solubility of selected secondary fluids for use in direct contact 
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Collisional of the lowest bound molecular states in xenon 
and ar, 2:54905 
XENON IN-MOLECULE COLLISIONS 
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5 
ZEOLITES/SORPTIVE PROPERTIES 
Airborne elemental iodine loading capacities of metal zeolites and 
a dry method for recycling silver zeolite, 2:54042 (CONF- 
760822-P1) 
ZERO POWER REACTO! 
See also ORNL-PCA REACTOR 
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Self-consistent theory of steady-state lamellar solidification in 
binary eutectic systems, 2:54791 
Structural perfection of directionally solidified lamellar eutectics, 
2:54790 
ZINC-AIR BATTERIES/ANODES 
Point of passivation of a zinc electrode in alkali, 2:54647 
ZIRCALOY 2/MECHANICAL PROPERTIES 
Light-water-reactor safety research program. Quarterly progress 
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